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FOREWORD 


This monograph will be of special interest to persons advocating 
secondary education for all American youth. The data here assembled 
do not lend support to the belief that the pronounced increase of enroll- 
ment in high schools since World War I has been accompanied by a de- 
cline in either the central tendency or the homogeneity of the ability of 
high-school students as measured by group intelligence tests. 

Unfortunately, no objective measures of intelligence of high-school 
students were available prior to 1916 with which to validate the claim 
that the students then attending high school (in 1890 less than 10 per 
cent of all teen-age boys and girls) constituted a group much more 
highly selected than later groups totaling from 50 to 75 per cent of teen- 
age boys and girls. 

Estimates of ability of high-school students prior to World War I are 
of necessity highly unreliable and subject to the gross exaggerations at- 
tending the ‘‘good-old-days’’ reasoning. 

A study of the data assembled by Dr. Finch will, I believe, serve as 
a corrective to the faulty reasoning that has resulted from the failure to 
use available test data. It should stimulate further research to supple- 
ment the admittedly inadequate results to date. 

There is reason to believe that Dr. Finch’s plea for a more widely 
differentiated postwar high-school curriculum would have been an ac- 
ceptable educational philosophy to many educators even prior to World 
War I, when in all probability the individual differences in ability and the 
variation in interests and needs of high-school students differed but little 
from those of postwar days. 
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University of Minnesota 


4 


thy toes 
vhi, ID 


αμα 3 Rs Ta τσ... 


a et a ae Se 


ACKNOWLEDGMENTS | 


Many persons contributed in one way or another to the data collected 
for this study. School officials in two communities allowed me to ad- 
minister tests in their high schools. These school men were most help- 
ful in furnishing from their files data regarding enrollment increases. 
Personnel managers and labor-union officials gave assistance freely 
when information from their records was needed. The nature of some 
of the records requested made it appropriate to agree in advance not to 
identify the sources of certain data. It is for this reason that the locali- 
ties in which data were collected are unnamed. Numerous professional 
colleagues also gave assistance for which I am grateful. To Professor 
W. S. Miller, who long ago recognized the need for such studies and who 
preserved the early test results that made this work possible, special 
thanks are due. 


F. H. FINCH 


Urbana, Ilinois 


F 


TABLE OF CONTENTS 


Page 
ROREWOR DRAE eken a aro orei she le seston oS Iais By W. S. Miller 3 
CHAPTER 1: PINTRODUCTION S ο... ΛΑ τν SNE eS EA 9 
CHAPTER Il. EVIDENCE FROM EARLIER STUDIES OF HIGH- 
5 SCROOLPPURILS ieaie e a ee eA ocho! ovals sie eNA τοπ... 15 
CHAPTER ΤΠ. REPEATED TESTS IN TWO HIGH SCHOOLS.... 40 
A. Comparisons in the City High School ................ 41 
B. Comparisons in the Rural Village High School ......... . 53 
CHAPTER IV. INTERPRETATIONS AND IMPLICATIONS FOR 
EDUCATION RI Ea ore Oi oto ONO O a A Ao ia 6 59 
CHAD TE REV SUMMARI R E σα o iea e aa e E 70 
REFERENCES E dnine tof aa e casio ee ETE T e e ντε δω S 72 
7 


Chapter I 
INTRODUCTION 
High schools have expanded rapidly in the United States. The number 
of pupils enrolled in 1900 was relatively small; by 1940, continuous 
growth since the beginning of the century had brought high-school enroll- 
ment to a total in excess of seven million pupils. No other nation has at 
any time in history furnished a comparable number of its youth with an 


equally extensive educational program. The record of expansion of pub- 
lic high-school enrollment in this country is shown in Figure 1 (54). 
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Fig. l.—Enrollment in public high schools, 1900-1941 


Increases in high-school enrollment since 1900 surpassed by far the 
increment in'the total number of youth of high-school age. That is to 
say, these increases came about through the attendance of greater and 
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greater proportions of all youth from this age group. For example, the 
total enrollment of all public high schools in the United States in 1900 
amounted to about 8 per cent of the entire number of persons between 

14 and 18 years of age at that time; by 1920 increases in enrollment had 
raised this percentage to 28; and in 1940 the comparable figure had be- 
come 68 per cent. Since 1900, private secondary-school enrollment has 
grown from less than 3 per cent to approximately 5 per cent of the total 
age group Served by these schools. When the number of pupils that have 
been attending private secondary schools is taken into account, it is 
found that by 1940 there were enrolled in the high schools of this coun- 
try almost three out of every four persons of high-school age. Figure 2, 
based upon data from the reports of the United States Bureau of the Cen- 
Sus and the Statistical Summary of Education (54), shows more fully how 
the proportion of youth attending high schools increased during the first 
four decades of the twentieth century. 
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Fig, 2.—Number enrolled in all high schools per 100 population, ages 14-17 


This monograph reports the results of research designed to discover 
whether increases in enrollment have been accompanied by changes in 
the measured mental ability of the high school’s clientele. It is com- 
monly believed that in earlier years the high schools of the United States 
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drew a highly selected group of pupils. The widely quoted study by 
Counts, based upon data collected in 1919, 1920, and 1921, showed that ' 
“Gn a very large measure participation in the privileges of a secondary 
education is contingent on social and economic status,” (10, p. 149). 
Numerous other studies at various dates have corroborated Counts’s 
conclusions with respect to socio-economic selection in the secondary 
schools. While Counts found reasons which led hith to conclude that 
selection with respect to mental ability was not as extreme as that 
which he observed when studying social and economic factors (pp. 154- 
55), his caution on this point has not been given much recognition by 
those who have quoted from the Counts monograph. Instead, authors 
who followed Counts, as well as those who preceded him, have usually 
regarded those youth who came into the secondary schools when enroll- 
ments were small as representing a highly superior level of mental abil- 
ity. It is ordinarily held that in earlier years attendance in the high 
schools of this country was restricted to youth of exceptional intelli- 
gence, so that the high-school pupils represented a level of mental abil- 
ity markedly above that of the population in general. During the period 
shortly after the end of World War I, when the high schools of this coun- 
try enrolled approximately one-fourth of all youth of high-school age, 
those educational writers who were looked upon as the best authorities of 
the day held that virtually all of the pupils in the high schools at that 
time were drawn from the most intelligent half of the total youth group. à 
Apparently this view was generally accepted at that time, and it seems 
to have been questioned but little in more recent years. Beyond this, 
Thorndike (50) and numerous others who followed him have assumed 
that even within the more intelligent half of the population there existed 
a high correlation between intelligence and persistence in attending 
secondary school. If these were the conditions existing in the high 
schools, any great increase in the proportion of the total age group at- 
tending high school could have been accomplished only by bringing into 
the high schools persons from an intelligence level inferior to that which 
had been characteristic of the more select high-school population of the 


preceding period. 


lThorndike wrote in 1923 , "The pupils in academic high schools are in 
fact a limited group which covers just bout half, the upper half, of 
American intelligence,” (51, Ρ. 24). Book, vho conducted one of the 
earliest and most widely publicized state surveys using intelligence tests 
in high schools, believed that "the high school seniors which we tested 
would fall, in the main, in the high average, su erior, and very superior 
groups if measured by a standard obtained from a large group of unselected 
adults, Those who made scores on our tests which place them in the lowest 
5 or 10 percentile group would therefore possess at least average intelli- 
gence if measured by a standard obtained from an unselected group of 
adults," (8, pp. 24, 25). Evidence to support this belief is apparently 
lacking, Adult norms for the test which he used are not mentioned in con~ 
nection with the statement quoted here. 
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Those selective faétors which went to determine whether or not a 
particular youth living a few decades ago attended high school are no 
doubt operating at present to the extent that they exert an important in- 
fluence upon high-school enrollment. Beyond this, other factors have 
increased the probability that boys and girls of superior mental ability 
will continue in high school until graduation. It is obvious, nevertheless, 
that the large clientele of the contemporary high school in this country ΄ 
is not highly selected on the basis of mental ability, as was assumed to 
be the case with earlier high-school groups. Recently the proportion of 
youth enrolled in high school has become So large that even though se- 
lection were dependent wholly upon the mental ability of the individual 
(and this is far from true), approximately one of every three high-school 


pupils would necessarily be below the median intelligence of his age 
group. 


oday 
are on the average seriously inferior mentally to the group which at- 
he low 
great 
akers on 
educational questions. An example of the type of statement which has 
may be quoted from an 
al Education Associ- 
. - have changed completely the 
nty years ago they instructed 


`The elementary 
m, on the ground that they promote children 
year after year, 


learned, thus ev 


red as cures for the alleged degeneracy of 
means for checking its downward grade, A 


INTRODUCTION 13 


school attendance are often based on the claim that a majority of pres- 
ent-day high-school entrants are “‘unfit for high school” and that public 
funds are being wasted to pay the costs of an expensive high-school edu- 
cation for ‘‘pupils who can’t use it.” Tildsley, in the 1936 Inglis Lecture 
(52), insisted that the majority of high-school pupils had such limited 
learning capacity that public funds spent on them were wasted. He re- 
ferred to their ‘flabby mentality,’’ and advocated the restriction of high- 
School attendance to a small fraction of youth—a select few having the 
qualities which he fondly attributed to his own classmates, who were at- 
tending secondary school near the beginning of the century. He deplored 
the influx of pupils of lower and still lower intellectual capacity, and pro- 
claimed that in order to deal with the situation adequately,.... “‘we 
must turn back the clock to take some five million boys and girls from 
the educational dole... .’? (p. 89). 

While the remedy advocated by Tildsley is accepted by only a small 
minority of educators, there seems to be extensive general agreement 
with his diagnosis. It is common to find current writers on secondary 
education who accept unquestioningly the conclusion that the level of 
academic ability among pupils coming into high school has been progres- 
sively deteriorating and that there are now in American secondary 
Schools large numbers of youth whose intelligence is below the levels 
formerly represented in what is assumed to have been a highly selected 
clientele. It is frequently held that the high schools’ educational pro- 
gram has been ‘‘watered down,” that the content of high-school subjects 
has been emasculated, in order to accommodate the unintelligent horde 
of pupils by whom the high schools have been overrun. Other educational 
workers who accept the same conclusion regarding the declining ability 
of the pupil group hold that this decline necessitates changes in the edu- 
cational program which the high schools have not yet made. Thus we 
have both those who would restrict high-school attendance to a small 
select group and those who would modify the school program because 
they see that it does not now fit the needs of the masses of youth,agree- 
ing in the belief that our high schools now include among their pupil per- 
sonnel a large proportion of individuals of mediocre and inferior intel- 
lectual capacity. 

While selection with respect to general intelligence has always been 
regarded as an important factor in determining the composition of the 
group attending high school, it must be admitted that little real evidence 
as to the degree of selection with respect to measured intelligence 
exists for the period prior to World War I. Soon after the end of the 
first World War, when group tests of intelligence became available, 
Surveys made by using these tests in high schools furnished data that 
were generally interpreted as indicating favorable selection with respect 
to mental test scores. None of these surveys was of such a nature as to 
afford adequate means of comparing pupils who attended high school at 
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different periods. Instead, conclusions with respect to changes in the 
quality of the high schools’ clientele have generally been in the nature of 
inferences drawn from data that have only an indirect bearing upon the 
question of changes that might have been produced by increasing enroll- 
ment. These data, which have not been subjected to thorough analysis 

in previous publications, will be examined in the chapter that follows. 


=> 


Chapter IT . à 
EVIDENCE FROM EARLIER STUDIES OF 
HIGH-SCHOOL PUPILS 


Qualitative changes in the clientele of the secondary schools over a 
fairly long period can be studied adequately only by overcoming certain 
serious obstacles that exist because of the very fact that a long period 
of time is to be covered. This difficulty perhaps constitutes one of the 
main reasons relatively few research workers have undertaken investi- 
gations specifically designed to discover how the leyel of academic abil- 
ity to be found in the high schools has been changing as enrollment was 
extended to include larger and larger proportions of the total population 
of secondary-school age. While the number of studies that have been 
designed for the purpose of revealing what changes have occurred in the 
quality of the high schools’ clientele is limited, there have been pub- 
lished many more reports which include certain data pertinent to the 
question. Most of the existing evidence which has been built up in the 
literature was accumulated in more or less piecemeal fashion by per- 
sons whose primary interests were in other matters and who.therefore, 
in making their observations, neglected some of those precautions which 
would have allowed more clear-cut conclusions to be drawn concerning 
this point. Furthermore, not many of the pertinent facts that have been 
accumulated incidentally have been brought together and analyzed in a 
manner that makes their meaning for this question apparent. Through- 
out the writings which deal with secondary education there are frequent 
references to fragmentary portions of these data, but no comprehensive 
consideration of them has appeared in professional publications. Even 
the results of those studies that were made in an effort to obtain an 
answer to the central question of this monograph have been left almost 
entirely unnoticed. The most thorough research report of this kind that 
has been published appeared in a monograph which probably came into 
the hands of relatively few readers (40). Whether because of this or 
other reasons, not much attention has been given to its findings. There 
are a few other reports that grew out of direct inquiries into this ques- 
tion, but in general their conclusions have likewise either been over- 
looked or treated as though they were of no importance, despite the fact 
that some of them were based upon comparatively good data. The best 
of them ordinarily have been ignored in discussions such as those which 
were mentioned in the foregoing section. Apparently no summary of the 
results of these few inquiries has been published. Before proceeding to 
8 consideration of the new data that are to be presented, it will be advan- 
tageous, therefore, to devote some attention to a survey of these earlier 
Studies. 

The mental ability of those pupils who attended high schools when 
enrollments were very small has in no case been compared in an ade- 
quate manner with that of their out-of-school contemporaries. Had di- 
rect comparisons been made then by using suitable measures on both 
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those children who were destined to attend high school and those who 
would terminate their Schooling at some point short of the secondary 
level, the results could have been quite useful now. As it is, little is 


range through such a variety of forms that it is adv: 
them roughly into the following Subdivisions: 
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As the list that was given above indicates, conclusions regarding 
changes in the level of mental ability to be found among pupils coming 
into the high schools have been based upon evidence drawn from studies 
of several differing types. The work of Thorndike (50), to which refer- 
ence was previously made, represents the first of these.. This method 
of attacking the problem is wholly dependent upon the assumption of a 
constant relationship between intelligence and persistence in attendance 
at school. Thorndike took this correlation as 0.70 and, by obtaining en- 
rollment and census figures from which he could determine the propor- 
tion of all youth in high school at various times, showed how the amount 
of change in intelligence resulting from selection could be computed. 
While Thorndike himself recognized that there was some doubt as to the 
accuracy of his assumption concerning the degree of correlation between 
intelligence (‘‘inborn capacity”’) and persistence in school attendance, he 
has been widely quoted by writers who have completely ignored this un- 
certain matter and who instead treated his estimate as though it amounted 
to conclusive proof. It is quite improbable that the relationship between 
intelligence and persistence in school attendance has ever been rectilin- 
ear. Beyond this, there is no evidence that this relationship has re- 
mained constant over a period of several decades. Instead, there are 
good reasons for believing that this has been a highly variable matter 
which depends upon readily changing local and national conditions, Ir- 
regularities in employment opportunities open to youth, other economic 
changes, modifications in school programs and practices, and numerous 
other cultural shifts almost certainly contribute to variations in the re- 
lationship between intelligence and persistence in school attendance. 
While the extent of the relationship at any particular time has not been 
carefully determined, the estimate of 0.70, which Thorndike used, is 
probably not representative of widespread conditions existing at any time. 
Thus, while his work furnishes a neat illustration of one possible appli- 
cation of the correlation technique, his assumptions are such that his 
findings should not be regarded as an adequate demonstration that the 
average quality of high-school pupils has changed by any given amount. 


B 


The conclusion that the clientele of the secondary schools is deterio- 
rating in intelligence has frequently been reached by a procedure more 
simple than that which was discussed in the foregoing paragraph. It is 
common to find writers on secondary education citing data which purport 
to show that when only two to three million youth attended high school 
the average intelligence level among high-school pupils surpassed that 
of the population at large. The means most regularly used to demon- 
strate the existence of this difference involved only the computation of 
an average intelligence quotient for a group of high-school pupils and a 
consideration of the extent to which this average exceeded 100, which was 
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taken as the average for the total population. Then it was argued that 
since recent enrollments were much larger they included many youth 
whose intelligence was nearer the average of the entire population and 
hence lower than that of the former group of pupils. This procedure 
made a questionable assumption which may have introduced an error 
that has led to a mistaken conclusion. Without specific evidence, it 
Should not be assumed that the norms for any test are based on a sample 
that is truly representative of the total population. This assumption has 
generally been made, without supporting evidence, in all of the studies 

of the type referred to here. But it has long been known beyond question 
that the standardization of most group intelligence tests was done on 
Samples that varied enough to create some variation in the norms of the 
different tests (91). Corrections for this variation are usually necessary 
before results from different tests can be compared. Crude comparisons 
of the scores of high-school pupils with a figure assumed for an untested 
population should therefore be looked upon as furnishing no more than 
the roughest sort of approximations. 

It is true that the results of intelligence tests given to high-school 
pupils commonly show average intelligence quotients somewhat abcve 
100. Proctor made two early studies which furnished widely quoted data 
of this kind (36, 37). The first of these studies, made in 1916, showed 
the median intelligence quotient for ninth-grade pupils in the high school 
at Palo Alto, California, to be 106. The following year, Proctor tested 
955 pupils in five California high schools. From his data the median 
intelligence quotient for the total group can be computed as 108. Another 
Source of data collected at a very early date is to be found in the records 
used in connection with the first standardization of the Stanford Revision 
of the Binet Scale. These records included scores for 50 high-school 
pupils. After Terman had analyzed these records, he tentatively esti- 
mated the average intelligence quotient for high-school pupils in general 
as “probably not far from 110,33 (49, pp. 54 and 94). 

The public schools at St. Louis were among those to make extensive 
use of the Terman Group Test of Mental Ability at an early date. A sum- 
mary of scores made by 6,567 white entrants to St. Louis high schools 
in 1922 and 1923 was published by Johnson, who found among these ninth- 
grade pupils a median intelligence quotient of 102.6 (21). A study by 
Shewman (43) shows that for 259 members of the 1925 graduating class 
at Grover Cleveland High School in the same city, the median intelligence 
quotient at the time of their entrance to high school in 1921 was 105.7. 

Comprehensive surveys which furnished Scores for large numbers of 
high-school pupils were undertaken in Several states soon after group 
tests of intelligence came into popular use. Among the earliest of these. 
and perhaps the most widely quoted, is the investigation which Book con- 
ducted in Indiana iñ 1919. This is described in a volume that appeared in 
1922 under the title, The Intelligence of High School Seniors (8). The 
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test employed in this survey was of such a nature that the high-school 
seniors for whom scores were obtained could not be compared readily 
with the general population, as there were at that time no norms avail- 
able for it which could have been used appropriately for such a compari- 
son. Book was of the opinion that the seniors on whom he collected 
Scores were in almost all cases drawn from the upper half of the range 
of human intelligence. The reasons for Book’s belief that all except the 
most unintelligent of his seniors were superior to the average adult do 
not seem to be apparent in his published data. Odell (98) reported the 
results of a still more extensive survey, which was conducted in 368 
Illinois high schools in 1923. His report summarized data collected from 
approximately 12,000 high-school seniors, all of whom had been given 
the Otis Self-Administering Test of Mental Ability. The median intelli- 
gence quotient for the entire group was found to be 104. A more recent 
statewide survey, made with the same test in the high schools of New 
Hampshire, is quoted in one of the monographs of the National Survey of 
Secondary Education (26, p. 18). During a four-year period, 1928 to 1931 
inclusive, scores were obtained for more than 11,000 seniors, The me- 
dian intelligence quotient for each of two ofthese four years was 105; for 
each of the other two years it was 106. 

None of these studies, nor any others of the same type, is entirely 
suitable for demonstrating how much selection with respect to intelli- 
gence was operating to affect the intelligence level of the group coming 
into the high schools at any period. They are unsuitable because of the 
uncertain quality of the norms which have been available for use as a 
basis for comparing the average mental ability of pupils in the schools 
with that of the total population. Careful students of mental measure- 
ment have long recognized the variability in norms from different tests. 
There are, beyond this, obstacles to be met in an effort to compare 
scores made on the same test by persons of widely different ages. In 
view of all this, it must be admitted that the average intelligence quo- 
tient of a group of high-school pupils, no matter whether the group is 
large or small, can hardly be taken as incontrovertible proof that high- 
school pupils are superior to the general population by any given amount. 
At the same time, it should be recognized that the weight of whatever 
evidence has come from those surveys which used intelligence tests 
among high-school pupils is rather completely on the Side of the conclu- 
sion that favorable selection has been operating to some extent. 

Because of the inadequacies of evidence that can be had from studies 
of the kinds that have been cited, other facts must be sought if the ques- 
tion of changes in the mental ability of the high-school population is to be 
Clarified. Such other evidence might be sought in those studies of high- 
school groups which were made by comparing their scores with those 
made by members of the armed forces. Perhaps the most widely quoted 
of these studies is that which has been reported by Madsen and Sylvester 
(28). These writers made use of scores obtained through giving the Army 
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Group Intelligence Examination, Alpha, to pupils who were attending 
three high schools during the 1918-19 school year. The average of these 
pupils’ scores surpassed the average made by members of ‘‘two typical 
infantry regiments,” for whom scores on the same test were available, 
Madsen and Sylvester assumed that the Army in general represented an 
intellectually superior section of the adult male population, that the two 
infantry regiments with which they made their comparison were typical 
of the Army, and that therefore “the [1919] students are a very highly 
selected group mentally.” 

The work to which Thorndike and his assistants refer in The Psychol- 
ogy of Algebra is similar in certain respects to that of Madsen and Syl- 
vester. Scores on Army Alpha were collected for more than 5,000 high- 
School pupils in four Midwestern States. After comparing the scores of 
these pupils with the scores made ‘by army recruits, these investigators 
wrote, “‘It will be seen that in Spite of the wide range of ability in pupils, 
of which every high school teacher must be conscious, there are never- 
theless few (less than 3 per cent) who have not median intelligence or 
better. This corresponds approximately to a mental age of thirteen 
years and two months on the Stanford Binet Scale. The pupils in aca- 
demic high schools are in fact a limited group which covers just about 
half, the upper half, of the total distribution of American intelligence, ”’ 
(51, p. 24). The Army data which were accumulated in 1917-18 were long 
regarded as furnishing the best available measure of the level of mental 
ability of the unselected adult male population of the United States. These 
data are, nevertheless, poorly suited for use as a criterion against which 
to measure the degree of Selection among pupils attending high school. 
Beyond any uncertainty which there may be as to how nearl: 


i , Such comparisons are much less enlight- 
ening than a comparison of the scores made by two groups of children, 
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one group representing those who will leave school at the elementary 
level, the other representing those who will continue into high school, 

and both tested before differences in school experience began to operate. 
It is now impossible to collect data of the kind necessary for making 

a direct comparison of the measured mental ability of early high-school 
pupils and their contemporaries who did not attend high school. Such 
studies of elimination as were made prior to the advent of mental testing 
are of very little value in this connection. More recently, since mental 
tests came into common use in the schools, some records that may be 
employed in making such comparisons have been accumulated. Studies 

of continuation-school pupils afford one good source of data that have been 
used for comparisons of this kind. An early example is to be found in 

the work of Counts (10), Using the results of intelligence tests that were 
given in the schools of Bridgeport, Connecticut, in 1920, he compared fm U V 
pupils who were attending a trade school, an evening high school, anda & = ig 
continuation school with pupils in the conventional high school. All three, 
of the groups that were made up of persons who had dropped out of the oO) DZ 
conventional-school program showed lower test scores, on the average, ; 
than those who persisted in high-school attendance. Furthermore, the : 
average score for the pupils in continuation school was lower than that 
of any of the other three groups. Counts made these comparisons in a 
manner that shows quite clearly both the difference in group medians 
and the wide overlapping between groups. Beyond this, he pointed with 
some emphasis to the wide range of scores within each group, and sum- a 
marized his observations in this point by writing, ‘‘Thus, while we may ` 5 
say that the high-school population represents a certain measure of psy- 
chological selection, it is clear that this principle does not operate con- 
clusively in a negative fashion and much less in a positive way in deter- 
mining attendance at high school. Neither are all of meager intellectual 
endowment barred from high school, nor are all possessing superior tal- 
ent to be found within its doors,” (p. 127). This well-founded view ap- 
pears to have made relatively little impression, as those who have quoted 
the Counts study have commonly referred only to the lower average 

which characterized the continuation-school group. Some three years 
later, Reedy (38) reported testing pupils who attended a continuation 
school in Reading, Pennsylvania. Her results, obtained by using Haggerty 
Intelligence Examination, Delta 2, showed median intelligence quotients 

of 91 for boys and 88 for girls. She made no comparisons with scores 

for students attending high school in the same community, but the fact 
that these medians are markedly lower than those usually found in high- 
school groups suggests the possibility that adverse selection was respon- 
sible. A number of other similar groups were subjected to mental test- 
ing during the period when continuation-school programs were expanding. 
In general, intelligence quotients considerably below 100 were observed 
among continuation-school pupils, and it was commonly assumed that 
adverse selection was operating. A careful study which included direct 
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comparisons between pupils in continuation schools and in full-time 
Schools in the same communities was reported by Hopkins in 1924 (20). 
He found the average intelligence quotient of 14- and 15-year-old children 
who attended continuation schools to be 85 and 87, respectively. This 
was 17 points lower than the comparable figures for children of the same 
ages who attended full-time schools in the communities in which he ob- 
tained his continuation-school cases. Like Counts, Hopkins showed 
clearly that the scores of the two groups of pupils overlapped to a great 
extent. In commenting on this, Hopkins has written, ‘There were pupils 
in regular school who scored as low as those in continuation school, but 
not 85 many..... There were a few pupils in continuation school who 
Scored as high as the best of the regular school group,” (p. 119). All of 
these studies lend some support to the view that pupils who persisted in 
School were, on the average, superior in mental ability to those who left 
under conditions that necessitated their enrollment in continuation 
classes. They are, however, in no sense proof that all high-school pu- 
pils of the period were superior or that only inferior intelligence was to 
be found among those children whose regular schooling was terminated 
before they fulfilled the requirements of the compulsory attendance laws. 
The very simple presentation of data on this point by Counts 15, in fact, 
incontrovertible evidence to the contrary. Likewise, the work of Hopkins 
Shows beyond question that in every continuation school which he studied 
there were pupils whose intelligence test scores were high enough to 
place them among the superior portion of their own age group in the reg- 
ular schools of the same community. In the light of this evidence, we 
might expect that an increase in high-school enrollment, with the incre- 
ment drawn at random from a group similar to that which was formerly 
eliminated, would bring into the high schools pupils from a wide range 

of mental ability. If the ability measured by mental tests were constant 
in the total population, some of these new pupils would be superior to the 
average among their predecessors, but the majority would be below this 


average, and the general trend for the total high-school group would be 
downward, 


the remaining 728, only 96 of 


1934, There was a difference of 10, favoring the high-school graduates, 
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those 96 pupils who persisted, even though they had not met graduation 
requirements on schedule, been properly classified eventually, the dif- 
ference between the graduates and nongraduates quite possibly would 
have been shown to be slightly smaller. Data from St. Louis, reported 
by Johnson (22), are consistent with Woody and Cushman’s findings. 
Johnson’s data were obtained through testing the ninth-grade pupils of 
the five St. Louis high schools which admitted white children. The obser- 
vations which he reported were based upon the records of 1,755 pupils 
who graduated within four years after entering high school and of 1,911 
others who were recorded as having withdrawn from school without hav- 
ing met graduation requirements by the time four years had elapsed. 
The average intelligence quotient for the graduates exceeded that of the 
withdrawing group by 10. All of those students who persisted in school 
but who had not met graduation requirements within four years were ig- 
nored in Johnson’s computations. As in the case of the Woody and Cush- 
man study, this omisSion probably exaggerated the true difference be- 
tween graduates and those eliminated prior to graduation. Benson (6) 
conducted a similar but more thorough study in Minneapolis. Her work 
covered a period of such length that school attendance records for virtu- 
ally all of her subjects had been completed before her data were assem- 
bled. She began with 1,989 pupils to whom a group mental test had been 
given in 1923, when they were enrolled in grade 6A. Seventeen years 
later she was able to collect data showing the amount of formal school- 
ing completed by each of 1,680 of the original group. Of these, 270, or 
16 per cent, had not entered high school; 590, or 35 per cent, had entered 
high school but had withdrawn or been eliminated prior to graduation; 
820, or 49 per cent, had eventually been awarded high-school diplomas. 
She found among those who did not enter high school a median intelli- 
gence quotient of 95 (Terman equivalent, based upon scores from Hag- 
gerty Delta 2); for those who embarked upon but did not complete the 
high-school course she observed a median intelligence quotient of 105; 
for those of her subjects who met high-school graduation requirements 
her data showed the comparable figure to be 117. While the overlapping 
of these groups was, of course, extensive, it is clearly evident that se- 
lection with respect to mental ability had been very effective to produce 
such wide differences in medians as they exhibit. It should be noted that 
the median intelligence quotient of these high-school graduates is sub- 
stantially above the central tendency commonly found by testing other 
groups made up of high-school seniors. 1 Whatever may be the cause of 
this discrepancy, the situation in which these data were obtained was 


lfairly typical figures for seniors seem to be 10 or more points lower, 
(See Table 1.) The median value of 105, which Miss Benson reported for 
the group which withdrew from high school, comes nearer the level often 
found by other investigators who have worked with high-school seniors. 
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sharply, influenced by certain factors that produced selective elimina- 
tion. 

There have been numerous other studies of elimination, conducted 
under a variety of conditions in various parts of the country (13, 14, 34, 
53). It may be said that these studies, which have been appearing for al- 
most three decades, have ordinarily found elimination or withdrawal 
from school to be negatively related to mental ability. Thus they lend 
a degree of support to the view that increasing enrollments have been 
brought into the high schools by drawing upon a group of youth who were, 
on the average, of lower mental ability than those who formerly attended. 
One of the common faults of most elimination Studies, so far as their 
Significance for the present inquiry is concerned, is their tendency to 
focus attention upon differences in central tendency and at the same 
time to treat lightly or ignore the overlapping of groups that are being 
compared. This error is so frequent that it accounts for many of the 
false notions which exist regarding individual differences and which re- 
Sult in a great number of indefensible educational and social practices. 
Even in certain cases in which an author has presented the facts with re- 
Spect to overlapping distributions in the clearest manner and has laid 
particular stress on their meaning, readers are prone to treat differ- 
ences between averages as differences that hold for all members of the 
groups that are being compared. As a result, a misleading generaliza- 
tion about the inferiority of all pupils who drop out of school early per- 
sists in the face of positive evidence to the contrary. 

There are difficulties to be overcome in studying the selective influ- 
ences operating to determine the nature of the high-school population at 


„many of which have not been met 


ency in their findings, appearing to ag 
that the high schools formerly enrolled and retained pupils who were 


remains to be accomplished. 
When questions about the ch: 


anging quality of the high schools’ clientele 
are discussed, whatever evide 


nce is offered to Support the argument that 


2Benson's data are of special significance because of their relation to 
the work of Rundquist (41), which is discussed on pages 36 and 37. While 
detailed information is not at hand, it is apparent that a large propor+ 
tion of her 820 graduates we 
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there has been a decrease in the average academic ability of high-school 
pupils usually comes from the kind of materials that have been reviewed 
in the preceding pages. The apparent consistency of the results from 
the majority of these studies has no doubt caused many educators to ac- 
cept them as sufficient proof of the existence of conditions which, it is 
assumed, would necessarily bring about less favorable selection as en- 
rollments increased. There has been little tendency to look for inade- 
quacies that might be common to all of these studies, and almost no at- 
tempt has been made to discover what questionable assumptions may be 
running through the conclusions that have been based upon them. It 
should be recognized that facts regarding the degree of selection exist- 
ing at any one period cannot serve as proof that an increase in enroll- 
ment would necessarily change the quality of the pupil personnel. At 
best, the studies that have been discussed here afford no more than an 
indirect approach to the question of changes in the quality of pupils com- 
ing into high school. Little of their data was collected for the purpose 

of finding how the high schools’ clientele has changed. Writers who made 
use of these data frequently attached unwarranted meanings to them, 
while at the same time they overlooked certain pertinent facts, such as 
those emphasized by Counts. Certainly, there is in all of the foregoing 
no conclusive proof that the academic ability of the group with which the 
high schools deal has either declined or become more variable as enroll- 


ments grew larger. 
6 


The plausibility of the argument which holds that increases in high- 
school enrollment have been drawn from successively lower and lower 
strata of the population may be responsible for the fact that available 
data pertinent to the question have ποι been subjected to the most care- 
ful analysis. Re-examination of statistical materials from some of the 
more extensive investigations that were quoted above, and from other 
sources that afford additional similar data, will be useful in evaluating 
the inference that the mental level of successive classes coming into the 
high schools has been inferior to that which existed among their prede- 
cessors. A very simple means of studying changes in the mental level 
of high-school pupils will be employed at this point. It consists of noth- 
ing more than the rough comparison of the ability of various groups of 
pupils tested at different times throughout the period during which group 
tests of intelligence have been in use in secondary schools. This com- 
parison can be made by arranging in chronological order the averages 
taken from the publications of the several investigators who have re- 
ported intelligence quotients for large groups of high-school pupils who 
have been the subjects of their research. If test scores collected under 
comparable conditions show that those pupils who have attended school 
more recently have been, on the average, inferior to those who were en- 
rolled in earlier classes, this difference would afford strong support for 
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the argument- that-the quality of pupils coming into the high schools has 
been declining. If, on the other hand, no such difference favoring the 
earlier groups is revealed by extensive comparisons of this kind, there 
is sufficient reason to question the belief that the high schools’ clientele 
has deteriorated in the ability measured by mental tests. 

A very large mass of data that can be used in chronological compari- 
sons was obtained by surveying publications which have appeared since 
group tests of intelligence were introduced into the secondary schools. 
These data cover a period of more than twenty-five years. At the out- 
Set, certain standards were established as guides for determining what 
data would be employed in these comparisons. The use of these criteria 
led to the selection of data that met the following conditions: 


1. All of the records that were used came from the administration 
of group intelligence tests to pupils who were attending public 
high schools. (Proctor used Binet 1Q’s in 1916.)3 

2. No records were accepted in those instances in which any evi- 
dence suggested that a bias had entered into the selection of a 
sample to be tested within a-school (or class), thus possibly 
causing only a peculiar portion of the entire group to be tested. 
This resulted in the rejection of data that came from testing 
Such special groups as honor society members, extracurricu- 
lar leaders, athletes, accelerated pupils, retarded pupils, fail- 
ing pupils, pupils in a single curriculum, pupils planning to en- 
ter college, or other special groups that were probably not 
representative of the total pupil population from which they 
were- drawn. ς ` 

3. Records on large groups of pupils were sought. The minimum 
number of cases on which to base an average figure was set at 
500. This was maintained except in three instances in which 
Some unusual circumstance made the records from a smaller 
group especially valuable. While the practice of requiring 
groups as large as this may seem to put a premium upon rec- 
ords collected in large school systems and therefore in urban 
rather than rural areas, many of the useful sources proved to 
be reports of surveys that combined records which came from 
numerous schools covering a wide range of communities. 

4. The results of intelligence tests were used only if they had 
been reported in the form of intelligence quotients for which a 
measure of central tendency was given or could be computed. 


3Proctor's early study (936) has been included beca 
the first report of its kind. Shewman' 
from Cleveland High School in St. Louis, is of particular value because of 
its relation to the report by Johnson (22), which gives data that were 
collected several years later in the same high school. 


use it appears to be 
8 article (43), which gives scores 
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No attempt was made to estimate approximate intelligence quo- 
tients from scores reported in other forms, such as percentile 
` ranks or central tendencies of distributions of raw scores or 
mental ages. : 
5. No test scores were used unless the test from which they were 
derived was identified and the approximate date of the testing 
could be determined. 


Averages of intelligence quotients from all of the data found to meet 
these requirements have been assembled in Table I. 

There are a number of limitations which should be taken into account 
in considering the materials that have been tabulated here. First of all, 
averages based upon scores from different tests entered into these tabu- 
lations. Direct comparisons between scores from different tests involve 
the possibility of errors that might arise because of differences in test 
norms when standardization has not been uniform. It is apparent that 
there has been little systematic shift from the use of one test to the use 
of a different one as time passed. It is also known that norms for the 
tests that have been used most extensively here are not excessively vari- 
able. Among the tests that are represented in this table, the two whose 
norms deviate most from those of the Terman test are the Haggerty Delta 
2 and the Miller Mental Ability Test. In tne case of each of these, the re- 
sults have been converted into the equivalent of Terman intelligence quo- 
tients (16). In order to overcome the influence of any errors that might 
arise through the variation in norms, the results of a single test can be 
segregated, thus eliminating any possible misleading effects of compari- 
sons that ignore this variation. When this is done for the averages de- 
rived from Terman scores, the results show a slight tendency toward 
higher values for the more recent observations (see Fig. 3). Segregation 
of those averages that are based upon Otis Self-Administering Examina- 
tion scores reveals no appreciable tendency toward either gain or loss 
throughout the period for which these scores are available (Fig. 4). From 
all of the evidence at hand, it would appear that lack of perfectly compa- 
rable norms has neither concealed any very significant trends nor dis- 
torted the picture to a serious extent in any other manner. 

Another difficulty grows out of the fact that pupils of differing grade 
and age levels are represented in the various samples. Again two sub- 
groups, in this instance homogeneous as to school grade, were segregated. 
The accompanying figures show the IQ averages for freshmen and for 
seniors, the only two classes of pupils with which much data could be 
identified (Figs. 5 and 6). They show no very pronounced upward or down- 
ward trends, though there is apparent among the more recent groups of 
seniors some indication that the reported average intelligence quotients 
may be shifting upward to a slight extent. 

It may also be noted that the reports from which these averages were 
taken are not entirely uniform with respect to the statistical treatment 
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Fig. 3.—I.Q. averages, based on Terman test 


Fig. 4.—I.Q. averages, based on Otis test 


they have employed. The averages recorded here were not all computed 


in identical manner; instead, there was variation in practice at this point, 
as certain authors reported medians while others reported means. What- 
ever measures of central tendency investigators recorded in their origi- 
nal reports were used as reported. When no measure of central tendency 
was given, a median was computed, if there were available data from 
which this could be done. When no median could be found, the arithmetic 
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Fig. 5.—I.Q, averages, seniors 
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Fig. 6.—I.Q, averages, freshmen 


mean, if it could be obtained, was taken instead as the measure of cen- 
tral tendency. In certain instances it was possible to do so by combining 
means from two or more subgroups for which means had been reported 
but for which there were given insufficient facts to permit the computa- 
tion of a median. There was one case in which the most useful data to 
be had consisted of median intelligence quotients for four rather large 
subgroups; in this instance, the weighted arithmetic mean of these four 
medians was taken. Throughout almost the entire series of intelligence 
test results that have been assembled here, the observed central tenden- 
cies were based upon quite large samples. In view of the fact that dis- 
tributions of intelligence quotients such as those with which we are deal- 
ing seldom show much skewness, there is, therefore, very slight danger 
of creating serious errors through the combined use of these two meas- 
ures of central tendency in comparisons of the sort that are represented 
here, 

While the data that have been tabulated came from studies that have 
used different tests and despite the fact that there has been some varia- 
tion in the methods used by different investigators to obtain measures of 
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central tendency, it appears that the comparisons required for the pur- 
poses of this study suffer little from these sources. Of greater conse- 
quence is the lack of complete information regarding many possible se- 
lective factors not reported in the publications from which the data were 
assembled. Even though these data are in the aggregate very extensive 
(the total number of cases represented is approximately 130,000 and ex- 
ceeds by far all of those that have been used in any previous study of this 
question), it is possible that some unrecognized selective factors may tend 
to vitiate the results. There has been presented here all of the data on 
large groups of pupils in public high schools which could be found in us- 
able form, except those coming from samples that were apparently un- 
representative. The arbitrary rejection of scores from groups number- 
ing less than 500 cases, except in a few instances in which some special 
feature gave reason for the inclusion of records from smaller groups, 
reduced the total number of localities represented. It should be noted, 
however, that, except for the deep South, almost all sections of the coun- 
try are included and that most of those sections which furnished scores 
for the earlier studies are also to be found listed at the later dates, 
Taken altogether, these data give a far more comprehensive view of the 
average intelligence quotients of high-school pupils throughout the years 
than has been presented in any previous publication. The absence of any 
marked systematic trend toward a lower average value during the period 
of twenty-six years which is covered by the foregoing tabulations is read- 
ily apparent and may be seen by inspection of Figure 7. In so far as the 
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Fig. 7.—I.Q,. averages, all data 


published results of psychological tests afford evidence as to the level of 
academic ability to be found among high-school pupils between 1916 and 
1942, it appears from this summary that there has been no decline in the 
average level of academic ability represented in the high schools through- 
out that period. While fragments of these records frequently have been 
cited as evidence that a decrease in academic ability in the high schools i 
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has occurred, no more than a small portion of them have ever been 
brought together previously. Examination of them in th8ir entirety shows 
quite clearly that they lend no support whatever to such a conclusion. In- 
stead, there is some slight tendency toward a higher level during the 
more recent years, as the lowest averages appeared in most instances 
prior te 1980. 

There exist in the publications of other investigators who have used 
intelligence tests in studies of high-school pupils certain additional 
data which, even though they have not been reported in a form that makes 
it feasible to include them in the tabulations that have been given, have 
some bearing on the question of changes in the measured mental ability 
of the high schools’ clientele. Among these is a comprehensive bulletin 
by Coxe (11), who, in 1932, summarized the results he obtained by col- 
lecting intelligence test records from which there were computed the 
mental ages of some 10,000 pupils who attended high schools in 58 differ- 
ent communities in the state of New York. His findings are consistent 
with the facts that were presented above. Having compared his records 
with the results of certain earlier surveys which used intelligence tests 
among high-school pupils, Coxe concluded that the median mental ages 
of pupils attending these New York high schools *‘agree with the medians 
of the country as a whole taken ten years ago” (p. 17). 

Miss Portenier, in connection with her doctoral dissertation (38), at- 
tempted to find evidence to show the extent to which pupils of low men- 
tality were coming into high schools. After surveying the literature that 
appeared prior to 1933, she concluded that published materials furnished 
too little data to be of much usefulness. She then resorted to letters of 
inquiry directed *‘to twenty-five representative high schools distributed 
in all sections of the country..... Replies were received to most of 
the letters, but the information was very disappointing. Of all the 
schools investigated, only one had a uniform testing program and was 
keeping a cumulative record of the testing, extending back over a ten- 
year period,” (p. 18). Altogether, she was able to find in eight cities 
data of which she made some use. As a result of this phase of her work, 
she came to the tentative conclusion that there was "8 clear tendency 
toward a lowering of the mean mental and chronological ages of pupils 
entering high school.” At the same time she was forced to admit that 
“the mean intelligence quotient has not Shown a marked decrease...., 
(p. 39). 

The National Survey of Secondary Education included as part of the 
study of the secondary-school population an attempt to assess changes 
in the mental ability of pupils in the high schools (26). This was done by 
comparing the median intelligence quotient for 9,120 pupils tested in 1932 
by the survey staff with medians found in five other studies that had been 
made at earlier dates. The data used for this comparison unfortunately 
included records on only 238 pupils who had been tested prior to 1929 
(p. 23). The authors were of the opinion that their evidence seemed to 
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indicate a trend "'.. . . toward increased representation in secondary 
schools of intellectually less competent youth. It is not that intellectual 
selection is no longer operative, but that it is less operative than for- 
merly,” (p. 28). The authors recognized that they did not have data suf- 
ficient to justify any very positive conclusion as to what decline in men- 
tal ability, if any, had accompanied increasing enrollments. Other writ- 
ers who have taken the Natioaal Survey findings as proof of a decline in 
the mental ability of pupils attending high school have obviously not ex- 
amined the data assembled in this Survey report with much care. The 
method which the Survey staff used at this point represents an improve- 
ment over the methods that generally had been followed prior to that 
date, but data far more extensive than those which were collected for 
the National Survey are necessary to provide conclusive results. 

Three of the studies mentioned above (those by Coxe, Portenier, and 
the staff of the National Survey of Secondary Education) have made some 
use of direct comparisons between mental test scores of pupils who were 
in high school at different times. Coxe found no evidence indicating that 
earlier pupils surpassed those who came into high school more recently. 
Miss Portenier, whose work was begun as a study of pupils of low men- 
tality and who assumed that such pupils were brought into the high 
schools in unduly large proportions as enrollments increased, found little 
to support this assumption. The National Survey staff saw some sugges- 
tion of a downward trend, but its comparisons were based upon such 
limited data that no more than a highly tentative conclusion was possible 
at that time. Now, in view of the very much more extensive series of 
test results that has been brought together in the foregoing pages, it 
Seems reasonably certain that the inconsistent results of earlier com- 
parative studies may properly be attributed to inadequate data or to a 
tendency to give undue weight to unimportant differences. If the facts 
that have been presented in this section were the only evidence to be con- 
Sidered, it would be necessary to conclude that during the period since 
group intelligence tests came into use the average measured mental abil- 
ity of pupils in the high schools has shown but little change and that there 


is some basis for suggesting that any change which has occurred has 
been upward rather than downward. 


D 


The most direct means of measur 
pupils in high school over a period of years requires comparisons of 
data on the mental ability of pupils enrolled at different periods. The 
records which were assembled in the foregoing section apparently pro- 
vide the first extensive comparisons of this kind. The comparisons which 
can be made with these data furnish a much more nearly definitive an- 
Swer to our central question than can be had from the more roundabout 
approaches to it that have been reviewed. If testing is adequately done 
under comparable conditions in the earlier and later groups and if the 


ing changes in mental ability among 
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groups tested are representative samples of the total high-school enroll- 
ment of the respective dates involved, any changes in the ability that is 
measured will be revealed by comparison. It is difficult to determine 
the extent to which the conditions necessary for comparisons that are 
free from error have been met when data are assembled from such a 
variety of sources as entered into Table I. Consequently, comparisons 
between mental test results obtained through testing pupils attending the 
same schools at different times are of particular value. Comparisons 
between present and former pupils in any school are possible only if 
there have been preserved from the records of former pupils measures 
of mental ability that were taken by standardized procedures when those 
pupils were of school age. If such records can be found, comparable 
current data can be collected through studies made among youth now at- 
tending high school. The results of a few investigations of this kind, de- 
signed to provide direct comparisons ‘between present and former high- 
school pupils, have been published within the past ten years. It is true 
that these investigations have been limited in scope and that some of 
their possible sources of error may not have been recognized. While 
they do not furnish indisputable evidence as to how much present-day 
high-school pupils differ in measured mental ability from their prede- 
cessors, their significance is nevertheless sufficient to require that they 
be taken into account whenever this question is considered. Thus far 
their results have not been brought together, and their findings have been 
ignored for the most part by educational writers, who have instead ac- 
cepted Thorndike’s estimates, or similar materials, as adequate evidence 
that the level of mental ability existing in the high schools is lower than 
it was in former years. 

Perhaps the most nearly conclusive study of changes in the measured 
mental level of high-school pupils is to be found in the work of Roessel 
(40). He tested all pupils in grades seven to twelve, inclusive, in three 
high schools fourteen years after the pupils of these same schools had 
first been subjected to a group mental test. There were 1,100 cases for 
which he had records from the first testing in 1920; by 1934 the number 
that could be tested had increased almost 79 per cent, so that the total 
number of cases at that time was 1,966. When the median intelligence 
test scores of the pupils enrolled in 1934 were compared with the medi- 
ans for their predecessors, the more recent pupils were found to be 
superior. This superiority held for the pupils in each of the four high- 
school classes. Furthermore, the members of the 1934 group had pro- 
gressed through school more rapidly, as they were on the average three 
months younger than the pupils of 1920. It is entirely clear from Roes- 
sel’s work that there had been a gain in the average mental test score of 
high-school pupils in the three communities from which he gathered his 
data, Furthermore, he presents facts indicating that high-school enroll- 
ments in each of these three communities had increased much more than 
the total population of these communities had grown. It is therefore 
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certain that the gain in the average level of mental test scores. which he 
observed cannot be attributed to a more rigorous process of selection 
that had developed in such a way as to restrict enrollment. There can 
be no doubt that, in those communities which Roessel studied, increas- 
ing enrollments were accompanied by an increase in the average level 
of measured mental ability of pupils coming into the high schools. Un- 
fortunately, Roessel was not able to inquire into the influence of certain 
factors, even though he was aware of the possibility that they might have 
contributed to the increases in mental test scores which he observed. 
One of these factors, though not necessarily the most important, is se- 
lective migration. Roessel reported no data that shed any light upon 
possible changes which population movements might have produced in 
his communities. The best currently available evidence regarding the 
general selective effects of migration indicates that its influence, so far 
as intelligence levels are concerned, is ordinarily far less than some 
sociologists had formerly believed (44). Even So, its possible effect in 
a particular locality should not be ignored in a Study of this kind. Bilin- 
gualism in the home, another factor on which Roessel collected no data, 
might possibly have influenced his findings. Census data show that all 
of the communities which he studied had substantial minority groups of 
foreign-speaking people and that the proportion of the total population 
made up of foreign-born was gradually decreasing during the interval 
which was covered by his study. These limitations are not to be viewed 
as affording a basis for rejecting Roessel’s findings as they apply to the 
particular communities which he studied, They do, on the other hand, 
reduce the general significance that can be attached to his work, unless 
his results are corroborated by studies made in other localities. 
Rundquist (41) has published an article that Supports to some degree 
the work of Roessel. Rundquist’s data, which were collected in the pub- 
lic high schools of Minneapolis, furnish a comparison of high-school 
graduates of the classes of 1929 and 1933. A form of the Minnesota Col- 
lege Aptitude Test, which consists of vocabulary-recognition items, was 
given to the senior classes of nine high schools in each of these two 
years. Two small vocational schools, both of which were growing in 
prestige and gaining in enrollment during the period in question, were 
excluded from the study. Practically all of the seniors (88 to 99 per 
cent) enrolled in six of the nine high schools were tested; in the other 
three high schools, where it was announced that the tests were for sen- 
iors who expected to enter college, scores were obtained for only those 
Seniors who elected to take the tests. The same procedure was followed 
in both 1929 and 1933. Rundquist found that the scores of the 1933 gradu- 
ates were significantly higher than the scores made by those who had 
finished their high-school careers four years earlier. This difference, 
favoring the more recent graduates, appeared in eight of the nine schools. 
While Rundquist’s report does not show exactly how much the enrollment 
in these high schools had increased in the interval, the number of gradu- 
ates for whom he obtained records went up from 1,559 to 1,968 during the 
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period covered by his study. This was a gain of more than 25 per cent. 
Furthermore, it is known from other sources that the high schools of 
this city were gaining enrollment very rapidly during the period with 
which Rundquist was concerned and that this gain was greatly accelerated 
during the early years of the depression in those schools which served 
the working-class sections of the city. The population of the city was not 
making parallel gains during this period. Increases in enrollment were 
instead due mainly to the retention of a larger percentage of all the youth 
of the city in the high schools. Rundquist’s data were segregated by sex. 
This makes it possible to observe that the gain in the number of gradu- 
ates was not equally distributed between the sexes, but that the size of 
the group of boys tested increased by more than 80 per cent, while the 
corresponding increase for girls was approximately 22 per cent. Paral- 
leling this, the gain in median College Aptitude Test score for boys was 
appreciably larger than the gain in median score for girls. Finally, the 
distributions of scores show that there was no greater- variability in 
scores among the more recent graduates, thus making it evident that in- 
creasing enrollment had not brought into the group any significant number 
of graduates who made excessively low scores. 

Additional evidence accumulated through a recent survey of the senior 
classes of Indianapolis high schools is consistent with the observations 
that have been reported by Roessel and by Rundquist. The Indiana state 
survey of high-school seniors, which was conducted under the direction 
of Book (8), furnished mental test scores on 6,188 persons, or approxi- 
mately 55 per cent of all seniors in high schools of that state in May 
1919. Twenty-two years later, in May 1941, the same test was adminis- 
tered to all of those seniors who were present in Indianapolis high 
schools on a given day. The median raw score for members of the 1941 
class in Indianapolis is shown to exceed that for the statewide group of 
1919 by 15. The semi-interquartile range of raw scores on this test was 
12 in 1919 and 9 in 1941. A brief published report of this comparison 
says, "Τη the 1941 survey more than 80 per cent of the pupils in the sen- 
ior class of the Indianapolis public high schools made a score which was 
higher than the median score made by the members of the 1919 senior 
class of Indiana. The average age of the 1941 group was slightly less 
than that of the 1919 class. Data available for the group of Indianapolis 
high school seniors in the 1919 survey, when compared with the 1941 
group, does not make the comparison less favorable to the 1941 class,” 
(60). During the period between the two surveys, the size of the senior 
class in the Indianapolis high schools had more than doubled.* This gain 
was some five times as great as the increase in the size of the youth 


4ης, H. L, Harshman, Director of Research, Indianapolis Public Schools, 
+ has kindly furnished me with this fact and certain other details of the 
Indianapolis survey not given in the brief published article to which 


reference is made. 
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population from which these high schools drew their students. It is 
therefore apparent that a large increase in the proportion of youth re- 
tained to the high-school senior level in Indianapolis was accompanied 
by improvement rather than deterioration in the quality of personnel in 
the senior class. 

Another study which makes a direct comparison of the mental test 
scores of pupils enrolled in the same high schools at different periods 
is to be found in the work of Havrah Bell (3). The comparisons which 
Miss Bell made were based upon data from four California localities. 
She reported that the median intelligence quotient for some 2,700 pupils 
attending the high schools of these localities in 1933-34 was slightly 
lower than that which had been observed in the same schools in 1917-18 
by Proctor (37). The published report, based upon her Master’s thesis 
places the median intelligence quotient for the earlier pupils at 108 and 
that for the more recent group at 104 (4). Figures in her original report 
Show these values instead to be 107.5 and 104.9 respectively, so that the 
difference between the median intelligence quotients of her two groups 
appears to be 2.6. When data from each of the four high schools which 
she studied are considered Separately, it is found that there is a slight 
gain in median intelligence quotient for pupils in the largest of the 
schools and decreases of varying magnitude in the medians for pupils of 
each of the other three. Details necessary for adequate evaluation of 
this investigation are not shown in either of the two reports. No informa- 
tion is given as to whether the same tests were used on both occasions. 
It appears that the 1934 data were tabulated from whatever test scores 
cotld be found in the files of the several Schools. Likewise omitted is 
any reference to the possible effect of bilingualism, despite the fact that 
the United States Census shows that there had been an extensive move- 
ment of persons of Italian birth into one of the districts during the inter- 
val. Altogether, even though population changes in the communities had 
been relatively large, their possible effects have been neglected. In ad- 
dition to whatever other inadequacies this stud 


y may possess, it is filled 
with numerous obvious internal inconsistencies which reveal Such care- 


less treatment of the data that one may properly be somewhat skeptical 
regarding the validity of the reported findings.’ As far as can be deter- 
mined through an examination of published studies, it seems that Bell’s 
results are the only ones that disagree with the findings of those other 
investigators who have made direct comparisons between the mental test 
Scores of two groups of pupils who attended the same Secondary school 


5¥or example, the total number of pupils for whom test scores were ob- 
tained in 1934 is mentioned on five different occasions, with a different 
value given for this total in each of these five instances, There are a 
number of instances in which a series of subtotals disagree with their 
grand total. A frequency distribution, shown twice and quite clearly 
covering the same data; agrees perfectly in all intervals except one, in 
which there is a discrepancy of 20 cases, 
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at different periods. Since it is known that there is quite wide variation 
between the levels of measured mental ability commonly found in differ- 
ent high schools, there is every reason to expect some schools to show 
changes differing from the most frequently observed pattern. The qual- 
ity of Bell’s work, however, is so deficient that there is no certain means 
for deciding what changes actually occurred in any of the four schools 
from which she collected data. While it is entirely possible that some 
high schools may have pupils whose mental ability is, on the average, 
below that of the former pupils of the same schools, it is impossible to 
determine whether any of the schools which Bell studied have experienced 
such a decline. 

Summarization at this point would necessitate the conclusion that the 
best evidence derived from those few studies which have utilized data 
obtained through retests in the same schools indicates that increasing 
high-school enrollment has been accompanied by a gain rather than by 
a loss in the average level of ability, as measured by group tests of in- 
telligence. When the results of other direct comparisons, made by using 
the extensive data that have been compiled in this chapter, are taken in- 
to consideration, the conclusion is similar—that there has certainly been 
no decline in the average intelligence quotient of pupils attending the high 
schools and that there is some evidence which suggests that there has 
been a slight upward trend. Little attention has been given to possible 
changes in the variability of the pupil population as enrollments increased. 
In a few locations from which data on this point have been reported [for 
example, Minneapolis (41) and Indianapolis (60)], it appears that mental 
test scores collected recently show not only a higher central tendency but 
also greater homogeneity than had been observed among earlier groups 
of pupils in the same schools. If the proportion of very inferior pupils 
had increased, without reducing the central tendency of the entire group, 
a marked increase in heterogeneity would characterize the more recent 
distributions of test scores. Thus the little available evidence on changes 
in variability serves to reinforce the conclusion that the high schools 
have not found an excessive proportion of inferior individuals among 
their greatly increased clientele. 

These conclusions do not take into account the materials that were re- 
viewed in the earlier portions of this chapter. It is true that those ma- 
terials were derived from studies that used relatively roundabout meth- 
ods, with their most adequately supported conclusions consisting of in- 
ferences drawn from evidence regarding selective elimination. It must 
be recognized, nevertheless, that the general trend of the evidence com- 
ing from these indirect studies favors the commonly held belief that the 
general level of mental ability in the high schools has been declining and 
that the high schools have been receiving an increasing proportion of in- 
ferior pupils. The inconsistency between conclusions that have come 
from the two types of study with which this chapter has been concerned 
requires further examination. This will be postponed, however, until 
certain new data have been presented. 
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Examination of the studies which were discussed in the preceding 
chapter makes it apparent that there are numerous obstacles to be over- 
come in obtaining complete evidence regarding any changes that may have 
occurred in the quality of the high-school population. The facts which 
have been presented thus far necessitate the rejection of the widely held 
belief that pupils now in high school are on the average inferior to their 
predecessors in measured mental ability. However, complete knowledge 
of the influence of those forces that may be producing changes in the 
mental ability of the high schools? clientele will require carefully con- 
trolled studies. These studies should be conducted on a fairly large scale 
and under a variety of conditions in different sections of the country until 
there is accumulated much more extensive evidence than is now available. 
Direct comparison of pupils attending the same high schools at different 
periods probably offers one of the best means for discovering some of 
the needed facts. Viewing these facts in their relationships to the social 
conditions in which they were developed should be a prerequisite to de- 
ciding certain social and educational issues to which they are relevant. 
These issues will take on added importance during the early postwar 
years if, as may well be anticipated, high-school enrollments increase 
to include a proportion of youth greater than that which attended high 
school in the prewar period. 

It is difficult to find school records ke: 
themselves to use in comparative studies 
present stage of knowledge, almost any careful comparison of the pupils 
now attending a high school with pupils who attended the same high school 
a decade or more ago would be useful. Because of the course that enroll- 


ment gains have followed, comparisons covering a fairly long period are 
of greatest importance. 

The pages that follow present comparisons of co 
mer high-school pupils based upoa the results of an intelligence πο δη, 
was given on two occasions in the same schools. Data for these comperis 
sons were collected in two communities, both of which are in the Mid- 
western section of the country but in different states, The larger of these 
communities is a small city and its tributary areas; the Smaller is a farm 
community centering around a rural village. The choice of these partic: 
lar communities for this investigation was influenced by several eee 
First of all, these communities were available for Consideration hoes 
records accumulated through intelligence testing had been Preserved in 
such condition that they were suited for use ina Comparative stug tea 
kind. Furthermore, in most respects both communities appeared u 8 
preliminary survey to have been relatively stable during the panied a 
covered; they had not undergone far-reaching modifications Such as ma 
be observed in many communities where new industrial, commercial, y 


pt in such form that they lend 
of the kind needed. At the 


ntemporary and for- 
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other activities have wrought radical changes in the population and in the 
lives of the people. Also, school organization in these communities had 
not been modified to such an extent as to interfere with comparisons of 
the kind that are needed here. Finally, the school authorities in each of 
the two school systems were found most willing to co-operate and to as- 
sist in furnishing supplementary data, without which it would not have 
been feasible to undertake a study of this kind. 


αν Comparisons in the City High School 


The larger of the two communities will be considered first. Test re- 
sults for the pupils who attended high school there in 1922-23 were avail- 
able for comparison with scores that could be obtained by repeating the 
same test on those pupils who came to high school nineteen years later, 
in 1941-42. The area served by the school system of this community 
consists of a small Midwestern city and its near-by surrounding rural 
territory. The city, which is the county seat, is the county’s only popu- 
lation center of more than a few hundred people. The neighboring terri- 
tory in adjacent counties is likewise predominately rural. The attend- 
ance area from which are drawn the high-school pupils who have been 
subjected to study in this instance includes all of the city and a vaguely 
defined rural territory that comprises the major part of the county. 
Since the area which furnishes these pupils extends outside of the city 
but does not include the entire county, there have been difficulties in ob- 
taining information about certain characteristics of the population. It 
has not been possible, for example, to determine with precision how 
many persons of high-school age were living in the area at any period. 
Because of this lack of records for the exact area from which the pupils 
‘involved in this study were drawn, census records for both the city and 
the county have been utilized. Records for the city are not sufficiently 
inclusive, while those for the county are based upon a population some- 
what larger than that which this school system serves. Both sets of data 
Show something, however, as to the population gains that might have af- 
fected increases in high-school enrollment. Records for the entire 
county are more useful for this purpose for two reasons. First, most of 
the rural portion of the county has contributed to the high-school enroll- 
ment regularly throughout the years. Thirty-five per cent of all the high- 
school pupils in 1941-42 came from outside the area incorporated in the 
city school district. This percentage has been almost constant, having 
shown a small but consistent increase, during the past nineteen years. 

` The city superintendent of schools estimates the number of high-school 
pupils coming from outside the city school district as 29 per cent of the 
total high-school enrollment in 1922-23 and as 33 per cent in 1926-27. 
Therefore, we may properly use the county rather than the city popula- 
tion records for studying changes in the population being served. 
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Furthermore, county census records for successive dates are compa- 
rable, while those for the city are not, because of changes which have been 
made in the official boundaries of the city (not the school district) in such 
a manner as to exaggerate the record of its population gains. The dif- 
ference between the rate of population gain of the city and that of the 
total county is apparently due in part to this factor. In view of the fore- 
going, from which it is obvious that we must depend upon approximations 
in considering population growth, the following comparison of high-school 
enrollment with high-school-age population will be recognized as only a 
rough indication of the extent to which the proportion of youth attending 
high school in this community has increased. 


1920 1940 Gain 


N N % 
(a) City population, ages 14 to 17 inclusive 801 1,375 72 
(b) County population, ages 14 to 17 inclusive 1,818 3,022 67 
(c) High-school enrollment .... . Aah dla ο 621 1,773 186 
HACIO ος] ΗΡΕΜΗ, Skis τς ATE ln ae, 5 0.78 1.29 
πας Of (ο) ο {Βἠ|... sys) ace ee eo ο ο S E 0.34 0.59 


Because these data furnish only an approximate estimate of the extent 
to which an increased proportion of the high-school-age population in the 
area being studied is enrolled in high School, a different approach was 
also made to the matter. This consists of a comparison between enroll- 
ment in the sixth grade? of the elementary schools of the city and enroll- 
ment in high school, as is shown here: 


Mean Enrollment 1918-22 1922-26 1926-30 1930-34 1934- 


38 1938-42 
(a) Grade6.... 245 318 294 324 340 338 
(5) Each high- 
school grade. 150 214 262 BL, 370 123 
Ratio of (b) to (a), 0.61 0.68 0.89 1.06 1.09 1.25 


There are available here three rough indexes of the increase in the 
proportion of high-school-age youth enrolled in high School, derived 


ithe sixth grade probably had relatively little elimination 
during the period, and its enrollment in any year can therefore appropri- 
ately be used as a measure of the size of the group of city residents on 
which the high school could draw for its ninth grade three years later, 
A complicating factor is introduced through changing practices Ἐς oa 
tion, which have reduced somewhat the percentage of children held in this 
grade for more than one year, Other limitations of this measure exist in 
the influences of fluctuating migration and in the decreased birth rate of 
the early depression years, Also, since 1923, there has been a small gain 
in the percentage of high-school pupils who came from rural schoolg out- 
side the city, Beginning about 1940, a few πος children were 
transported into the city from outlying rural districts. 


at any time 
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through comparing the number of persons enrolled in high school with 
three different groups, (a) the 14 to 17 year group in the city, (b) the 14 
to 17 year group in the entire county, and (c) the number enrolled in the 
sixth grade in the city. The results of these comparisons are all fairly 
consistent. Beyond this, it has been found that the high-school enroll- 
ment gained 186 per cent while the youth population of the area was in- 
creasing less than 70 per cent. In view of this evidence, it seems rea- 
sonably safe to estimate the percentage of high-school-age youth enrolled 
in high school in this community in 1940 as only slightly less than twice 
the percentage so enrolled twenty years earlier. Therefore, even though 
the gain in the percentage of youth attending high school in this commu- 
nity has not been determined with precision, it is certain that this gain 
has been sufficiently large to assure an appreciable decline in the level 
of academic ability to be found among the pupils if the increment in en- 
rollment has been drawn from strata of the population that are markedly 
inferior to those from which pupils more highly selected with respect to 
this factor came at the earlier date. 

Evidence regarding the ability of the pupils who were attending high 
school in this community in 1923 was obtained in the form of scores on 
the Miller Mental Ability Test. Because of certain characteristics of 
this test, it is particularly well suited for the purposes of the present 
study. The Miller Test, unlike some other. early group intelligence tests, 
does not include items of information which happened to be attracting 
popular attention at the time when the test was constructed but which 
later passed out of the public eye. Neither are its items, for the most 
part, directly associated with any specific high-school subject. It is 
improbable that curricular changes in any school subject have modified 
greatly the extent to which successive classes of children became famil- 
jar with the materials represented in this test, since it differs from the 
general information type of intelligence test in that each item presents 
the person being tested with a relatively unique problem to be solved. 
For example, forty items (one-third of the total test) consist of 'tscram- 
bled sentences,” each of which, when properly rearranged, furnishes 
either a set of directions to be followed or a question to be answered. 
These directions and questions require only information that is very 
generally possessed by children of beginning high-school age, such as: 
“Does Christmas come in December?” ‘What 15 the number of days 
in a week?” and ‘‘Who is President of the United States?” Thus suc- F 
cessful responses to these items depend primarily on ability to rearrange 
the *‘scrambled sentences” in such a way as to give them meaning. A 
second section of the test is made up of forty items which require the 
discovery or recognition of cause-and-effect relationships. The remain- 
ing forty items are conventional verbal analogies. While no elaborate 
analysis of the test has been made, consideration of its obvious charac- 
teristics suggests that facility in dealing with verbal materials, and with ` 
more or less novel problems presented through the use of verbal symbols, 
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is an important factor in determining the success of the individual who 
attempts to answer the questions and solve the problems which it pre- 
sents. Furthermore, some premium is placed upon speed of response 
to these materials, as may be seen from the fact that the percentage of 
test sections completed by the 1942 pupils within the established time 
limits ranged from 33 in grade nine to 48 in grade twelve. It is also to 
be noted that the test is more highly reliable than most of the short 
group tests that have been in common use (15) and that it compares fa- 
vorably with other tests of this sort in the effectiveness with which it 
can be used to predict academic achievement (30). 

The original testing by which the data for this study were collected 
was done on April 5, 1923. Scores were obtained at that time for 651 
high-school pupils, out of 874 whose names were listed in the school 
rolls during the 1922-23 school year. The same form of the test was 
administered during the second week in April 1942, to 1 »321 of a total of 
1,602 who were enrolled up to that date in the 1941-42 school year. It 
may be noted that the number tested in 1923 amounted to 74 per cent of 
the total enrollment for the year, whereas the number tested in 1942.was 
82 per cent of that year’s total. These percentages are not based on en- 
rollments as of the date of testing, but instead upon numbers that include 
all persons who left school prior to the date when the testing was done 
and, in the case of the 1923 data, all who came into the school during the 
remainder of the year. Thus the coverage of the pupil personnel at the 
times of testing-was more nearly complete than these percentages sug- 
gest. The difference in the percentages of the total enrollment for the 
year tested in the two instances may be due to a combination of three 
factors. First, the rate of pupil turnover for the two years is not known 
to be identical. Second, while an attempt was made to obtain a score for 
each pupil who was at school when the testing was done, the extent to 
which absenteeism occurred on those days was not verified, Third, there 
was one detail of procedure in administering the test in 1942 which varied 
from that which was followed on the earlier occasion. In 1923, all of the 
testing was done in a single day, and no test scores are available for 
those persons who were not present for testing on that day. It was not 
feasible to complete the 1942 testing in such a short time, as the group 
of pupils had become much larger and had been divided between two build- 
ings that were several blocks apart, with some 300 of the total attending 
the second building. Testing in the main building was done on two succes- 
sive days. On the afternoon of the second day the principal of that build- 
ing called into the testing room all pupils present at that time who were 
known not to have taken the test. This resulted in obtaining scores for 
about 5 per cent more individuals than would have otherwise been in- 
cluded. Testing in the smaller building was spread over a period of 
several days, with one or more groups being tested each morning until 
scores had been obtained for 91 per cent of the number of pupils enrolled 
in this building. It is probable that the increase in the percentage of total 
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enrollment tested resulted mainly from this shift in procedure, by which 
there were obtained scores for a few pupils who were absent from the 
testing room at the hour first designated for them. 

There were no deliberately arranged differences between procedures 
followed in 1923 and 1942, beyond the one described in the preceding 
paragraph. Instead, all conditions other than this were kept as nearly 
uniform as possible on the two occasions. It was not possible to use the 
Same examiner in 1923 and 1942. While different individuals adminis- 
tered the tests, they were both well-trained, experienced examiners. 
The same examiner’s manual, prepared by the author of the test, was 
followed in both instances. Members of the 1942 group were not famil- 
jar with the test, as it had not been used in the school for a long period 
preceding that date. Neither do they seem to have been more familiar 
with objective test forms in general than were their 1923 predecessors, 
as there had been exceptionally extensive use of a great variety of ob- 
jective tests, both at the elementary and at the high-school levels, in 
this community throughout the period between 1916 and 1923. None of 
the conditions under which the examining was done on the two occasions 
15 known to have changed in such a way as might tend to make the scores 
incomparable. 

A preliminary comparison of the raw scores of the two groups of pu- 
pils gave these results: 


Year N u S.D, 
1923 . . . ο 651 64.7 19.0 
1942 . cae . 1,321 69.2 17.8 
ΙΕ Wei tape! sae -4.5 
Eo στιν, ΩΜΟ Sis : 5.0 


From this comparison it is obvious that in this community the high- 
school pupils who were available for testing in 1942 surpassed those of 
1923 in measured mental ability. At the same time it should be noted 
that the increase in mental ability has been accompanied by a slight shift 
in the direction of greater homogeneity. When the reliability of the dif- 
ference between the means is considered, it is apparent that the 1942 
sample is from a pupil population which is superior to that of 1923. How- 
ever, it is necessary to carry the analysis at least one step further be- 
fore the meaning of this apparent difference is entirely clear. The fig- 
ures that have been tabulated above do not take into account the chrono- 
logical age differences which these two groups of pupils exhibit. Data 
with respect to this point, expressed in terms of chronological age in 
months, computed to April 5 of the year of testing for each group of pu- 
pils, show that the 1942 pupils are on the average 1.8 months younger 
than were their predecessors when they were tested nineteen years ago. 
Since it is known that in unselected groups of pupils within the age range 
represented here, a substantial positive correlation exists between raw 
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scores on mental tests and chronological age, the difference between the 
intelligence of these two groups is probably partially obscured by their 
difference in age. In so far as pupils of the ages represented here con- 
tinue to gain in ability to score on a test of the kind that has been used 
in this study, the age difference between the groups must be taken into 
account. If as they grow older pupils of this age gain in mental ability 
as measured by the Miller Test, and it is known to be true that they do 
(17), it is.clear that the direction of the age difference between the two 
groups that are being compared is such as to result in an underestimate 
of the true difference between their mental ability. That is to say, it is 
practically certain that the 1942 pupils would have shown even greater 
superiority in mean raw scores had they been tested 1.8 months later, 
when their average age had become equal to that of the 1923 pupils at 
the time when they were tested. Direct combination of differences in 
age and differences in raw score, for the purpose of expressing the true 
difference between the mental ability of the two groups of pupils, is not 
feasible. Since the available records for the 1923 pupils are ae ina 
form that permits the computation of an intelligence quotient for each 

de in the = 
ner that would be used if intelligence quotients πμ ene 
exploratory step, comparisons were made between the raw scores f the 
1942 and 1923 pupils within each high-school grade. These shor y 
sistently higher mean scorés, and greater homogeneity, grade a ne 
for the pupils of 1942. Similarly, age comparisons revealed that the 1 942 
pupils were, on the average, younger in every grade and more h e 
neous with respect to age. To carry the analysis further, sub heel S- 
sified according to age were compared to determine the σα, Ὄπ p 
ence in raw scores with the influence of age greatly reduced ay er- 
tails of this comparison are shown in Table I. 7 de 


TABLE II 


COMPARISON OF RAW SCORES OF SUBGROUPS CLASSIFIED ACCORDING To A 
CE 


1923 
uM 
65.8 
1-6 to 15-6... ~~» » | 13 61.6 
15-6 to 16-6.. .... «|159 64.2 
Ἰέ-6 το 1756... . «101 6435 
FADO VOU =Oreh νιν.» οὐδ»... |(153ι COV ele 
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It should be noted that the differences in mean score in each instance 
favor the pupils who were in high school in 1942. Even though these dif- 
ferences vary in magnitude, the consistency of their direction and the 
degree of reliability that attaches to each of them fully justify the view 
that they are to be attributed to a real difference between the pupils of 
the two periods, and not to one that has resulted from sampling errors. 

While the evidence that has been presented thus far conclusively dis- 
poses of the assumption that the 1923 pupils were either equal or supe- 
rior to their successors of 1942, it has not been analyzed as fully as 
some readers may wish. In order to eliminate the distorting effect of 
age differences that interfere with a simple comparison between the 
Scores of the two groups and thus to obtain a single value representing 
the difference in mental ability free from the influence of the age differ- 
ence, a method which is both precise and comprehensive is desirable at 
this point. Johnson and Neyman (24), following the work of Kolodziejezyk 
(27), have developed a statistical technique which is admirably suited for 
dealing with problems of this kind. The Johnson-Neyman formulas can 
be applied to these data in such a way as to overcome most of the dis- 
turbing influence of the background factor of chronological age. By this 
method there can be obtained both a measure of the difference between 
the mean scores of the two groups, with most of the distorting effect of 
the age factor eliminated, and also an estimate of the variance of the 
mean difference in scores, thus affording a ready answer to the question 
of the reliability of this difference. By classifying the data into the five 
age categories that are listed above, the weighted difference between the 
mean raw scores was computed according to the Johnson-Neyman tech- 
nique and found to be 4.76. This value may be described as the mean 
amount by which the raw scores of pupils of equal age favor the group 
that was tested in 1942. The variance of this difference between the two 
means is 0.72. From this, the value of t is found to be 5.6, which, for 
the large groups being dealt with here, far exceeds the value which cor- 
responds to the 1 per cent level of significance. It can therefore be con- 
cluded with practical certainty that the 1942 pupils represent a popula- 
tion which is superior in measured mental ability to the population rep- 
resented by those pupils who were tested in 1923. 

The evidence presented thus far is sufficient to dispel any doubt re- 
garding the existence of a difference in test scores favoring the pupils 
who were tested in 1942. The extent of the superiority of the 1942 pupils 
may be considered further at this point. Because of the form in which 
the data from 1923 were recorded, it is impossible to compute an intel- 
ligence quotient for each individual who was tested at that time. A meas- 
ure of the magnitude of the difference, which, even though relatively 
crude, carries more definite meaning than can be attached to a raw score, 
can be obtained through expressing the difference between the mean 
Scores of the two groups in terms of the test norms. Professor Miller 
indicates that a gain of 6 points in raw score represents an increase of 
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1 year in mental age (30, p. 20). The observed difference in mean raw 
Score Shows that the average advantage of 1942 pupils over 1923 pupils 
of the same chronological age is 4.76. This difference may be taken as 
representing approximately 9 months in mental age. Thus, with respect 
to those qualities which are measured by the Miller Mental Ability Test, 
one may regard the average pupil of 1942 as being ahead of those of 1928 
by an amount about three-fourths as great as the gain in mental age made 
by typical individuals in a year. 

One further comparison which ignores age differences, but which is 
enlightening because it takes into account changes throughout the entire 

. range of ability, is presented in Table ΤΠ. 


TABLE III 


COMPARISON OF RAW SCORES ACCORDING πο PERCENTILE RANK 


Percentile Rank 


= 
| 1923 1942 | Increase 


Highest βοοτθ. .............;.. 
90th percentile. . 
80th percentile . 
70th percentile . 
60th percentile 
50th percentile 
40th percentile 
30th percentile 
20th percentile 
1008 percentile 
Lowest score . . 


D 


oF σος EE ONIN 
NNODFUWEO 


This table reveals that the increase in the avera; 
ability which has been observed has not been limited to any A ee i 
of the distribution. Instead, it is obvious that the increase has a οἱ 
general, with gains occurring throughout the entire scale. The 1 en 
portion of the scale shows increases which exceed to a small BNE κ 
of the upper portion, with the largest difference appearing near ne i ΣῈ 
quartile. In connection with this point it may be recalled ος rat 
group is slightly more homogeneous with respect to the ability that has 
been measured than was the group tested in 1923. oof of this can b 
seen in the standard deviation of the raw scores for the total groups a 
in most of the subgroups for which standard deviations were com τ εν 
From these it is clearly evidenced that among the 1942 pupils eta. 5 
not even a small group whose measured mental ability is erior to a a 
of their predecessors of nineteen years ago. Instead, the poorest repre 
sentatives of the present group compare favorably with those ἘΚ 


who st 
lowest in the earlier group, even though the comparison is be ed 


ing made in 
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such a way as to assess an age penalty averaging 1.8 months against the 
more recent pupils. Consideration of the total distributions from the 
two groups whose mental test scores have been compared here shows 
that the superiority of those who are currently enrolled holds throughout 
the entire range of mental ability for which a record was obtained. The 
average measured mental ability for the current group is higher; the pro- 
portion of all the cases that exceed any given level is greater. Cases of 
very low scores on the mental test occur with less frequency than for- 
merly; the occurrence of very superior scores has become somewhat 
greater than before. Thus all of the evidence that has been obtained 
through these comparisons contradicts the assumption that increasing 
high-school enrollment has resulted in drawing into the high school a 
class of youth inferior in measured mental ability to those with whom 
the school formerly dealt. So far as the community in which these data 
were collected is concerned, it seems that the sources from which addi- 
tional pupils came, furnished a class of persons who had the capacity not 
only to equal but to excel those who formerly attended high school there. 
While the foregoing shows that there has been a marked increase in 
the measured mental ability of high-school pupils in this community 
since 1923, no evidence has been presented as to the possible causes of 
the increase that has been observed. Among the factors to be considered 
in this regard are possible changes in the composition of the population 
of the area during this period. If the mobility of the population of a com- 
munity were sufficiently extreme, jt is obvious that an entirely different 
group might furnish the pupils found in the same high school at different 
times. While complete records of population movement were not avail- 
able, evidence which has been obtained gives some indication as to the 
extent and nature of changes that have been brought about through popula- 
tion movements. First of all, the increase in population has been exam- 
ined. United States Census records the population of the county since 


1900 as follows: 


Year από, pasa κ... 1900 1910 1920 1930 1940 


‘Population | |) ss. s> 20,873 23,426 24,519 35,924 36,534 


During the twenty-year period (1920-1940), the total net increase was 
thus recorded as 12,015 persons. Comparison of birth and mortality sta- 
tistics, as recorded by the State Department of Public Health, shows the 
net natural increase (the excess of recorded live births over deaths) for 
the county as 8,232 during this twenty-year period. From this the coun- 
ty’s net gain by migration during the twenty-year period may be computed 
as 3,783, or slightly more than 10 per cent of the 1940 population. It is 
apparent from census records that the rate of population gain was not 
constant, but that most of the increase occurred before 1930. Examina- 
tion of census, birth, and mortality records for each of the two decades 
separately, following the procedure used for the total period, shows that 
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migration added 6,780 persons to the population from 1920 to 1930 and 
that it resulted in a net loss of 2,997 during the following ten years. 
Local inquiries revealed that the movement of workers into the commu- 
nity following World War I had almost entirely ended in 1929 and that a 
considerable share of this migration, and of the increase shown by the 
1930 census, had occurred before 1923. Little could be found regarding 
migration outward from the area between 1923 and 1929, but certain 
groups moving away since that time have been identified. From all that 
has been learned of population movements in the area, it seems that the 
proportion of migration has been Small. Nevertheless, the number of 
persons involved was sufficient to warrant giving some consideration to 
possible influence of their movements. If either the group that has moved 
into the community or the group that has withdrawn differed in mental 


ability from the original (1923) Population, this selective migration might 
have exercised some influence on the level of mental ability of the group 
from which the 1942 pupi 


iar to the community in which this Study was 
in an attempt to discover pi 


First of all, United Stat uS 
the following facts, indicating that in certain 


respects the composition 
of the population has changed but little over 


a long period. 


NCES σα πι... e+ 2. . 1900 1910 1920 1940 
Percentage native white , . , 96.9 97.0 σος gee gat 
Percentage foreign born , , 9 1.0 1.2 0.9 ER ὍΣ 


hat between 1923 and 1942 the 
at can be attributed to the migration 


from homes in which languages other than English are Spoken, 


While records to show other possible effects of 

were not readily available in such convenient form, tt hen eeeation 
to obtain evidence that is of some help on this Point. Most is mae 
dence comes from studying employment changes in the area. F this 
purpose, all of the larger groups of workers in the ae eas Aas aon 


and information regarding changes in the size of the vari 
ployed during the period was collected. T10US groups em- 


The largest single source of employment in the area 
ous workers into the locality through a long periog of er 
until it reached a peak in 1927, with approximately 2,50 
that time. This number declined sharply in the early *t 
families from the group left the area, as these men ος 


attracted numer- 
adual expansion 
Ὁ men working at 
hirties, but few 
members of their 
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families found other employment locally or remained there even though 
they were unemployed. (There were in the county 609 of these men who 
were registered as unemployed and seeking work in 1940, according to 
files of the local office of the United States Employment Service.) Be- 
cause of the size of the group brought into the area by this industry, 
some measure of its influence in the community seemed desirable. To 
obtain such a measure, the test scores of all of the pupils who listed this 
industry as the source of their fathers’ employment in 1942 were segre- 
gated for comparison with the scores of all other pupils. (This measure, 
of course, did not take into account the children of any of those persons 
who came into the community because of this industry, but who did not 
continue to be employed in it. No suitable means for identifying these 
children was found.) The following figures show that the scores of pupils 
in this subgroup do not differ much from those of the other pupils who 
were in school at the same time. 


N Ma Q3 
Total, minus Subgroup 8. «..::» 1,176 56.4 69.1 82.2 
Subgroup a .. 0.5 eee eee eee 145 5.1. 69.4 82,8 


It is apparent from this comparison that there has been no important 
effect on the scores of the total group which can be properly attributed 
to the incoming movement of workers now employed in this industry. 

The second largest local industry increased the number of workers 
on its payroll by more than 400 between 1923 and 1929, when its peak 
employment was reached. After that date the number engaged in this 
work decreased until 1942. At that time employment in this industry was 
slightly below the 1923 level, but almost all of the former employees re- 
mained in the locality. (Four hundred and seventeen of them were listed 
by the local United States Employment Service office as being among the 
unemployed of the county in 1940.) A few sales representatives and 
skilled employees from this industry left to find work in other locations; 
most of those who remained were unskilled workers who had been im- 
ported from the hill country of Kentucky and southern Indiana. Many of 
these were supported by reliet and work relief, or eked out a meager 
existence in the near-by rural portions of the county, where they lived in 
tar-paper shacks and other improvised quarters. Here, as in the previ- 
ous instance, it has been possible to segregate the scores of children who 
recorded this industry as the source of their fathers’ employment in 
1942, Again there seemed to be no feasible means of discovering the 
children brought to the community because of this industry, but whose 
fathers were no longer associated with it. There were among the pupils 
tested in 1942 a total of 48 who could be recognized as belonging to this 
subgroup. Their scores differ only slightly from those of the remainder 
of the pupils, as may be seen from the following: 
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N 9 ïa Q3 


Total, minus Subgroupb....., , 1,273 56.0 69.3 82.4 
Subgroup bi steerer ore ο; S 48 60.6 67.7 80.0 


Other employers brought into the locality 
the two listed above. One of these, 
records, showed a net increase of 1 
and 1942, almost all of whom were 
new members of the community did 
included in this Study. Another emp. 
munity, had assembled a working fo: 


enterprise. Stores, Specialty shops, hotel: 
agencies and service Stations, and simil 


attending school. There is no means of discover 
tice has increased or decreased since 1923, nor is there any direct evi- 


dence as to whether such families bring more or fewer i 
School age than was formerly the case, Other famili, Ἐπ cee Benen 
city included retired farmers and persons who were attracted by the fact 
that the local relief administration was reputed to be more liberal than 
that operating in the surrounding rural communities, 

Persons leaving the area included (a) unknown numbers of youe peo 
ple looking for employment in industrial, commercial, and professional 
occupations, (b) between 200 and 300 men formerly employed in railroad 
shops, (ο) somewhat less than 100 iron and stee] Workers, and, v a 
cently, (d) laborers in construction and factory Work and (e) a say 
number of mature professional workers who have £o 


ne into government 
service. 
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y The many influences that have helped to determine population changes 
in this area and the limitations of available data regarding the movements 
that have taken place make it impossible to appraise in an exact manner 
the effects of such movements on the level of mental ability existing in 
the population from which the high-school pupils being studied were 
drawn. It is apparent, however, that there has been no wholesale move- 
ment of either intellectually superior or inferior families into this area, 
nor has there been any widespread exodus of a deviate group. Instead, 
it appears that expansion in various occupations went on in such a fashion 
that no sweeping modification in the composition of the population resulted. 
Therefore, in view of the fact that internal migrations are ordinarily not 
highly selective with respect to intelligence, it seems probable that popu- 
lation movements during the period with which this study is concerned 
have done little to modify the level of mental ability in this community. 
The reasons for the superiority of the test scores of the present high- 
School pupils as compared to their predecessors of 1923 cannot be estab- 
lished from the data that have been presented here. The superiority of 
the current group is clear; the possibility that this superiority resulted 
from population changes growing out of selective migration is remote. 
The assumptions that the high schools formerly drew the superior youth 
and that those who did not attend were as a class inferior are therefore 
clearly contradicted by the observations that have been made. 


nthe Rural Village High School 
the foregoing findings, an attempt was made 


what different conditions. A small 
ural village and the near-by sur- 


B. Comparisons i 


As one means of checking 
to repeat the comparison under some’ 


township high school which serves 2 r 
rounding agricultural territory was utilized as a source of data for this 


supplementary study. Test scores for the pupils who attended this school 
in 1925-26 were available for comparison with the scores of pupils who 
attended the same school sixteen years later, during the school year of 


1941-45. 
umerous changes of such a nature 


This community had undergone m 
that there might have been some modification in the level of mental abil- 
hich the high school drew its 


ity characterizing the population from w 


pupils. 

A description of some of the conditions existing in this community and 
of certain changes that occurred during the period in question will indi- 
cate how the setting for this comparison differed from that of the fore- 
going one. At the same time, some inferences as to possible changes in 
the population are suggested, but without overlooking the present views 
of authorities on the effects of selective migration upon the quality of 
population. This community is in the Midwestern part of the United 
States, but it is not in the same state as the one in which data for the pre- 
vious comparison were collected. It is in one of the most fertile and 


highly productive portions of the cornbelt, where modern agricultural 
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practices prevail. The economic life of the village depends almost ex- 
clusively upon the agricultural production of the surrounding farms. Im- 
proved roads and the accompanying use of automobiles and motor trucks 
have reduced the social and the economic importance of this village to a 
marked degree. Local business enterprises that had been relatively 
prosperous in 1920 had already begun to suffer from the competition of 
larger trading centers in 1926; between 1926 and 1942 this produced far- 
reaching changes in the economic activity of this little community. Much 
of the business that was formerly transacted along *'Main Street” had 
been transferred to a near-by city. A number of local business ventures 
closed their doors; most of the others were obviously operating on a re- 
duced scale. A local resident who had lived in the village throughout this 
period commented on some of the changes that had taken place there by 
Saying: 


Fifteen or twenty years ago we had some Tight good stores here, and 
about everybody depended on them, But now most folks even buy their 
groceries in (35,000 population, less than twenty miles away). 
They figure they can save enough that way to pay for the gasoline it takes 
to drive in there once a week, Besides, they can go to the movies on the 
same trip, or they park their cars on downtown streets and just sit and 
watch the crowds on Saturday afternoons or evenings, so they don't do 
nuch buying here anymore, I generally drive in with uy family every Sat- 
urday, 


Life on the farms of this section had also changed. The use of power 
farm machinery had increased rapidly, especially during the latter part 
of the period. A new crop, the Soybean, which was rapidly becoming one 
of the most important agricultural products, was of such a nature that 
its production and marketing required very little hand labor. The me- 
chanical corn picker and other new or improved machines helped make 
it possible for one man to cover greater acreages, Thus, even though 
Shorter working hours prevailed on the farms, the trend was toward the 
cultivation of larger areas by each farmer. The use of transient seasonal 
labor on the farms had decreased; the proportion of land owned by non- 
residents and operated by tenants was greater than it had been before, 
Families of some of the former farm-owners left the land. Those who 
were young enough to do other work went to the cities; those who were 
older moved into the village when they retired. Replacements on the 
farms were brought in from the much poorer farming lands of Kentucky, 
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1930 1940 Loss 
Village, wile» e eh te, ei © eE SA 676 652 2h 
ος 6 peu e be aru oo tao" μμ 1,367 153 


Data showing total changes in the age composition of the local popula- 
tion were not at hand. Pertinent evidence as to the nature and general 
direction of the shift in age composition of this community was found, 
however, in records maintained by the office of the county superintend- 
ent of schools. These files show that the number of children of school 
age living in the township decreased 23 per cent between 1930 and 1940. 
It should be noted that the total population of the township decreased only 
10 per cent during the same period. No sources of further pertinent in- 
formation regarding the composition of the local population were dis- 
covered, The changes that have taken place in this rural community are, 
of course, not unique. Instead, they are paralleled for the most part by 
changes that have occurred in a great many other Midwestern agricul- 
tural communities. While these data are not presented as representative 
of rural Midwestern communities in general, they were collected ina 
local setting which could easily be found existing in many-parts of the 
Middle West. 

Enrollment in the high school in which this study was made reached 
a total of 58 pupils during the 1925-26 school year. The best records 
that could be obtained on the size of the age group from which these pu- 
pils came indicate that this enrollment amounted to approximately 40 
per cent of the youth of high-school age who lived in the district at that 
time. Sixteen years later, in the 1941-42 school year, the total enroll- 
ment of the high school (to April 2) numbered 93. The best estimate of 
the total high-school-age population of the district at that time indicates 
that this enrollment included more than 80 per cent of the total age group 
from which these pupils came. Thus, of all youth living in this district, 
it seems that the proportion attending high school was approximately 
doubled during an interval of sixteen years. If those pupils who were at- 
tending the school in 1925-26 were much superior in mental ability to 
their contemporaries who had left school at that time, and if the general 
level of mental ability among the youth of the community did not change 
markedly during the sixteen years that followed, such a large increase 
in the proportion of youth attending high school would almost certainly 
have brought into the school pupils of lower mental ability, and thereby 
have reduced the average level of mental ability to be found among the 
more recent group of pupils. 

The Miller Mental Ability Test, Form A, was given to all pupils who 
were present in this school on February 24, 1926. Scores for 50 persons 
were obtained on this occasion. The same test was again administered, 
on April 2, 1942, to all pupils who were present on that day. In this in- 
stance scores were obtained for a total of 89 individuals. The conditions 
under which the tests were given on the two occasions were, as in the 
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case that was described in the preceding pages, closely similar. Since 
the population was composed entirely of native-born whites, no testing 
problems growing out of bilingualism were encountered. No unusual 
conditions of any sort interfered with the administration of the tests. 
The pupils were not familiar with the test, as it had not been in use in 
this school during the past fourteen years. The same examiner’s manual 
was followed, and the standard procedures which the author of the test 
established for its administration were adhered to in each instance. The 
only known difference between conditions under which the two sets of 
Scores were collected was due to the variation in the season of the year 
at which the tests were given. This difference in the time of year at 
which the testing was done amounted to approximately five weeks. While 
the effect of this variation upon the comparability of the test scores is 
not known, it can be assumed to be of very small importance. The 
scores from the two groups have been treated as comparable, with no at- 
tempt at any correction for the effects of this seasonal variation. 
Because of the relatively small numbers of persons in these two 
groups, no subdivisions of the data were made. Instead, the accompany- 
ing comparison is based upon distributions that included the raw scores 
of all members of the respective groups of pupils. 


Year N u 5.0. 
προ =p ης. 50 71.6 16.1 
πο ΜΗ αν. 89 π.6 16,5 


It is apparent that there are no differences of consequence between 
the measured mental ability of the pupils of 1926 and that of their succes- 
Sors of 1942. Instead, these two groups are quite nearly alike, with re- 
Spect to both central tendency and variability. Unless some complicating 
background factor is concealing a real difference between these two 
series of scores, it is appropriate to conclude that the measured mental 
ability of the pupils in this high school in 1942 is not different from that 
of their predecessors who were there sixteen years previously, The 
most important background factor to be examined before accepting this 


which is ordinarily positively 
ores to a fairly high degree. As 


effect of an age difference, com- 
parison of the ages of the two groups at the time of testing, expressed in 


months, was made by computing means and standard deviations, with 


Year ` u 8.0 


ρώσος 198,5 16,5 
κο ΕΝΑΝ 198.4 19.0 
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Since the ages of both groups were computed to the time of testing, a 
correction taking into account the difference between the season of the 
year at which the two groups were tested may be suggested. However, 
this difference amounts to only five weeks, or approximately one-tenth 
of a year. While it is in the direction of increasing the amount by which 
the 1942 group of pupils were found to be younger than those of 1926, it 
is too small to be given much attention. Instead, the age differences be- 
tween the two groups may well be regarded as negligible, so far as their 
central tendencies are concerned. It may be noted that the more recent 
group is somewhat less variable. All in all, the two age distributions do 
not differ by an amount sufficient to necessitate taking their differences 
into account when comparing the intelligence scores of the two groups. 
Therefore, without any more complete analysis, the direct comparison 
of raw scores previously given will be supplemented only by the follow- 
ing figures, which furnish more specific evidence that no excessive pro- 
portion of pupils with inferior mental test scores appeared in the more 
recent group. 


1926 1942 

Rigo anA A EET ρο 89 
goth percentile . . . . 89 95 
o AA OAO 85 84 
MA E G0 og 0 OG 69 69 
oom ο ο η ο DAS OF 62 61 
10th percentile ...- 48 5I 


While these values are based upon numbers so small that minor dif- 
ferences are of no importance, it is clear that no excessive accumulation 
of pupils who make low scores exists in the 1942 group. It is apparent, 
instead, that the mental ability of the 1942 pupils, as represented by 
their raw scores on the intelligence test used in this investigation, is in 
no sense inferior to that of pupils attending the same school sixteen years 
earlier. Thus it appears that in this instance a high school in a commu- 
nity that exhibits considerable evidence of decline in some respects has 
nevertheless been able to double the proportion of the total youth of the 
community which it enrolls without either a decrease in the average level 
of measured mental ability among its pupils or a greater proportion of 
pupils whose scores on a test of mental ability are inferior to those made 
by their predecessors. 

The high schools of two communities that differ widely in certain re- 
Spects furnished the main data for this chapter. These data included 
mental test scores collected under comparable conditions on two occa- 
sions, separated in time by periods of nineteen and sixteen years. The 
Proportion of all youth of high-school age attending high school increased 
greatly in each of the two communities during the periods in question, 
While it is commonly held that such increases in enrollment bring into 


58 ENROLLMENT INCREASES AND MENTAL LEVEL 


high school excessive numbers of mentally inferior pupils and that the 
average level of mental ability to be found in high schools has decreased 
as enrollments increased, no evidence of adverse changes in the ability 
of high-school pupils has been found. Instead, in the more extensive of 
these two sets of data, there is conclusive evidence that the measured 
mental ability of the pupils attending high school in 1942 surpassed that 
of the pupils who were in high school in the same community nineteen 
years earlier. In the second set of data, which is much more limited, 


it appears that the pupils of 1942 and those of 1926 were equal in meas- 
ured mental ability. 


κ. 


Chapter IV 
INTERPRETATIONS AND IMPLICATIONS 
FOR EDUCATION 


Chapters ii and iii were devoted to the presentation and analysis of 
extensive evidence pertaining to the question of possible changes in the 
mental ability of the high schools’ clientele. It is possible to classify 
all of this evidence into two broad categories. These may be termed, 
for the sake of convenience in this discussion, (a) evidence of an indirect 
nature, but from which inferences as to the changing nature of the high 
schools’ clientele may be drawn and (b) evidence resulting from direct 
comparisons of the mental test scores of pupils who attended high school 
at different periods. A great many studies have furnished evidence which 
belongs in the first of these two classes. Thorndike’s study and others 
which have assumed a high positive correlation between intelligence and 
persistence in attending school are to be included here. Certain reports 
regarding the mental superiority of early high-school pupils, obtained 
from several different sources, also belong in this category. Compari- 
sons between high-school pupils and adults, between high-school pupils 
and pupils in continuation classes, and between pupils who attended high 
school and those who were eliminated from the lower grades also have 
been used as evidence of this sort. While there are variations as to de- 
tail, the general outcome of this approach has been such as to furnish 
support for the belief that increasing enrollments would bring dispropor- 
tionate numbers of mentally inferior youth into the high schools and 
thereby lead to a lower average level of mental ability among high-school 
pupils. All of this evidence is referred to as indirect because of the fact 
that it furnishes no more than the basis for an inference as to what kind 
of pupils would be brought into high school by increasing enrollments ac- 
companied by a decreased degree of selection. 

All of the research that has been done thus far leaves room for con- 
siderable doubt, however, as to the amount of selection with respect to 
intelligence that actually operated to determine the nature of the group 
attending the secondary schools of the United States at any period. Esti- 
mates of the extent to which such selection was operative during the early 
years of this century are probably only a little better than guesswork. 
Most writers who discuss changes in the high-school population, instead 
of looking for facts that would show what level of ability actually existed 
among former high-school pupils, apparently have followed the type of 
reasoning upon which Thorndike based his widely quoted conclusions (50), 
or perhaps they have accepted these conclusions without making further 
inquiry into the matter. Serious question regarding these conclusions 
arises because of uncertainty as to the true quality of the clientele of the 
high schools during earlier years. No one has ever demonstrated that the 
small fraction of American youth attending high school prior to World 
War I was made up of persons who were superior to those who left school 
because they preferred to work. Likewise, those who in that early period 
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had no ready access to high-school facilities may in many cases have 
been fully equal in potential academic ability to those who attended school. 
Thorndike’s Conclusions, and much of what has been written and spoken 
more recently regarding the inferiority resulting from the expansion of 
high-school enrollments, rest at this point on a very uncertain foundation. 
When direct comparisons between the mental test scores of those who 
attended high school at different times are used in an attempt to find how 
much deterioration there has been in the mental level of the newer and 
larger group of pupils, the results show that no decrease at all has taken 
place. Instead, there is evidence that whatever changes occurred have 
been upward rather than downward. The evidence of this kind, as pre- 
sented in the foregoing pages, is sufficient, from the standpoint of both 
quantity and quality, to necessitate the rejection of the belief that high- 
school pupils of the present day are, on the average, inferior in measured 
mental ability to their predecessors of any time within the past quarter of 
a century. Evidence sufficient to Support this rejection comes from each 
of two types of studies. The first of these, which compares intelligence 
test scores collected throughout the years in different high schools, may 
be regarded as well-nigh conclusive, despite certain of its limitations. 
Altogether, the results of mental tests given to about 130,000 high-school 


Sections covering a large portion 
of the United States and Covering a time span that runs from 1916 to 


This mass of evidence is clearly on 
the side of rejecting the hypothesis that the general level of mental ability 
to be found in the high schools of this country has been declining. The 
second type of study, which makes use of repeated tests of intelligence in 
the same high schools and thereby avoids some of the limitations of the 
first type of direct comparison, must be done on a less Sweeping scale. 
Even so, when the results of all of those Studies that have repeated the 
Same test in the same schools are brought together, they are likewise 
sufficient to establish with a reasonable degree of Certainty the fact that 
there has been no deterioration in the general level of measured mental 
ability of pupils coming into these high schools. While it is known that 
variations in mental test scores between different high schools are some- 
‘times relatively large, and while there may well be local instances in 
which a decrease in mental ability has occurred, careful comparative 
~ studies of pupils attending the same high schools at different times have 
* not brought to light examples of such local decreases. Instead, those 
comparisons of this kind that have been made have ordinarily shown in- 
creases in the general level of measured mental ability among high- 
school pupils as enrollments increased. Furthermore, the Tange of test 
Scores, or some other measure of their variability, has been reported 
for a small number of earlier and more recent groups of high-school pu- 
pils whose scores on mental tests were being compared. The measured 
mental ability of groups of pupils who came into high schoo] recently has 
seldom shown greater heterogeneity than that which existed among earlier 
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groups representing the smaller enrollments of a previous period. In- 
stead, it is common to observe Slightly more homogeneity within more 
recent groups. There is, therefore, no reason to believe that high 
Schools have a larger proportion of dull pupils now than in former years. 
The conclusion that there has been no deterioration in the general level 
of measured mental ability of pupils coming into the high schools of this 
country during the period since the use of group mental tests made large 
scale comparisons feasible is highly conservative; a more nearly ac- 
curate conclusion might give some recognition to a slight upward trend 
which appeared not only in the major comparison afforded by the original 
data of this study (chapter iii) but also in the results of certain other in- 
vestigations which were conducted in such careful fashion that they de- 
serve serious consideration by all who are interested in this question. 

What changes in the mental level of the high schools’ clientele oc- 
curred during the years preceding World War I? Evidence on which a 
positive answer could be based safely is not now obtainable. The usually 
accepted belief that this period saw a decrease in the quality of high- 
School pupils is supported only by reasoning of the kind that led to erro- 
neous views as to changes that took place after that date. This is in it- 
Self sufficient to justify some skepticism in the matter. Those who in- 
sist on holding to the belief that such a decline went on prior to the time 
covered by this study will not be very convincing if they suggest that as 
soon as the tools for collecting pertinent evidence became available a 
former downward trend was checked or reversed. 

The striking inconsistency between the general outcomes of the two 
main classes of studies mentioned at the opening of this chapter should 
be examined with some care. If the small enrollments of the high schools 
during the earlier years were drawn from a favorably selected section 
of the population, the assumption that the new and larger group must be 
inferior would hold true if the level of academic ability continued to be 
constant among successive generations of youth. If, however, it had not 
been constant, but instead, there had been an upward shift in the level of 
academic ability in the population from which pupils were drawn into the 
high schools, the foregoing assumption might be wholly inapplicable, 
Apparently this upward shift has been taking place. The mental test 
scores of pupils who formerly remained in school were higher than the 
scores of those who did not persist in school attendance, But among 
youth who have grown up more recently and who belong to the classes 
that formerly left school while very young this inferiority is not evident. 
The high schools accept and retain them in great numbers, but without 
finding a lower average level of measured mental ability among this new | 
group of pupils. 

What causes contributed to maintaining or improving the general level 
of measured mental ability among youth coming into the high schools as 
enrollments grew? Means for arriving at a complete and dependable an- 
swer are not at hand. Numerous factors that have possibly operated to 


62 ENROLLMENT INCREASES AND MENTAL LEVEL 


Some extent suggest themselves. Despite the lack of conclusive evidence 
as to their effects, one may take the liberty of engaging in some specula- 
tion as to how they might have overated. 

There are two major sets of conditions that seem to have played roles 
of some importance in determining changes in the nature of the high- 
school population. These are (1) changing factors determining the extent 
to which persistence in attending school depended upon the ability meas- 
ured by intelligence tests and (2) changes in the general level of this abil- 
ity in successive groups of the total youth population. The first of these 
have been described erroneously in many instances; the second generally 
have been ignored. 

The degree of favorable selection that operated to determine who 
would attend the high schools in earlier times was probably less than has 
been believed. There have been gross misinterprétations by persons who 
exaggerated this influence because they failed to recognize the extensive 
overlapping between groups made up of those who formerly persisted into 
high school and those who did not (29). Altogether, the amount by which 
early high-school pupils differed from the great mass of out-of-school 
children in academic ability apparently has been much overestimated. 
When these errors are properly discounted, there remains a mass of evi- 
dence which cannot be ignored and which indicates that there were true 
differences in observable academic ability and that these differences, on 
the average, favored those youth who persisted in high-school attendance. 
These average differences were apparently relatively small, and it is 
reasonably certain that the variability of both groups was large enough 
to create a wide overlap between them. This overlapping was probably 
great enough to include, among those youth who left high school prior to 
graduation and those who did not enter high school at all, many whose 
academic ability was above the average of those who continued in attend- 
ance. Among the mentally superior youth whom the early high schools 
failed to retain, there were no doubt a good many of those active, ambi- 
tious, and venturesome boys who at the earliest opportunity left home to 
work. There must have been a good many highly intelligent boys and 
girls who dropped out of school because they were irked at their failure 
to find in the academic program of the school any solution to the problems 
which were most important to them. There was probably a small minors 
ity of other equally intelligent and vigorous individuals (particularly boys) 
to whom the schools’ demands for conformity and docility were sufficient 
reason for breaking away. So long as there were, outside the Schools, 
attractive opportunities for the very young, some of the more intelligent 
as well as those of lower mentality no doubt left school because of these 
attractions. Before the period when widespread unemployment placed 
sharp restrictions upon those youth who turned from school to enter the 
labor market, there is good reason to believe that those who left School 
early in life included numerous youth of superior mental ability, A good 
example of evidence pertinent to this point is available in data from the 
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1923 survey of the schools of the state of New York, as may be seen from 
an analysis reported by Stoke and Lehman (47). The work of these au- 
thors demonstrated that, among a very large group of children, approxi- 
mately half of all those with intelligence quotients of 120 or higher came 
from families belonging to the occupational classes whose children 
Counts (10) had found, at about the same time, to be rather poorly repre- 
sented in the high schools. Other studies, made at various times during 
the past twenty-five years, have shown that there were many youth, in- 
cluding persons of every level of academic ability, who did not have ac- 
cess to high school under conditions favorable enough to result in their 
continued attendance. Studies by the American Youth Commission (5) 
confirmed the findings of other more limited surveys which have shown 
that in many instances persistence in attendance at school has been in- 
fluenced more by economic factors than by personal qualities of the in- 
dividual child. Distance from school was until recently a barrier to at- 
tendance which numerous rural youth could not surmount. Not many 
years ago this barrier excluded from high school a great group of farm 
boys and girls, among whom every level of academic ability could have 
been found. Briefly, there are sound reasons for the belief that the out- 
of-school groups upon which the high schools have drawn as enrollments 
increased included a substantial minority of boys and girls whose aca- 
demic ability helped to maintain or raise, rather than lower, the general 


average in the schools. 


It is quite probable that comparisons between children who left school 


and those who remained have overestimated to a still greater extent the 
true differences in their potentialities for mental development. The child 
whose prospect for continued schooling is poor often has poorer than 
average opportunities for the development of his academic potentialities 
at the maximum rate before he leaves school. The ordinary paper-and- 
pencil group test of intelligence has much in common with general tests 
of academic achievement. When children who have been in school for 
several years are given both a group intelligence test and a general com- 
prehensive achievement test, the scores usually show a substantial 
amount of correlation. It is common practice to attribute low achieve- 
ment to low intelligence and high achievement to high intelligence. This 
amounts to an oversimplification that falls a bit short of the whole truth. 
Consideration of the nature of the scores reveals a possibility for the 
converse assumption that low achievement causes low scores on the in- 
telligence test. This holds good only in a limited sense, and its import- 
ance should not be exaggerated, put it plays a role that should not be ig- 
nored when comparing the intelligence test scores of pupils who differ 

in achievement. The influence of this factor is in the direction of magni- 
fying the true difference between the intelligence of those children who 
drop out of school and those who continue to graduation. Because of 
these complications the relation between intelligence and elimination 
from school needs further investigation. Until adequate study furnishes 
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contrary evidence, it may be assumed tentatively that among those for- 
mer pupils whose formal education terminated before they had earned 
the high-school diploma there were many whose potentialities for mental 
growth equalled or excelled those of the average high-school graduate. 
1η so far as this was true, the recruiting of additional youth to swell the 
ranks of successive high-school classes did not draw solely upon an in- 


ent are still 
less readily evaluated. It should be recognized that the tests of mental 
ability which are commonly used in the Secondary schools measure to an 
important degree verbal abilities, that is, facility in dealing with facts, 
ideas, and relationships that are expressed in v 


erbal form, The environ- 
ment of the majority of children in this country has throughout the past 


1Changes in the effects of Selection, which have not been investigated 
might be revealed by repetition of some of the most careful studies of 
selective elimination, such as that which was done in Minneapolis by Miss 
Benson (6), 
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few decades probably become progressively more favorable to the de- 
velopment of facility in dealing with materials of this kind. While many 
different elements have been combined in producing the changes that 
might have contributed to maintaining and increasing the average level 
of measurable mental ability, none of them has been identified with cer- 
tainty. However, consideration of the relationship between measured 
intelligence and school achievement suggests one of these elements— 
quite possibly the most important single one. The schools are no doubt 
providing children with more and better experiences, from the stand- 
point of developing this ability, than they ever did before. The elemen- 
tary schools in particular have undergone many improvements. The 
most effective of these, so far as their influence on children’s ability to 
manipulate verbal symbols is concerned, are probably to be found in the 
newer methods and materials used in the teaching of reading. Simultane- 
ously, many of those other factors which exist in the child’s surroundings 
outside the schools and which help stimulate the development of verbal 
facility have become increasingly effective during the period being con- 
sidered. There are more newspapers, magazines, and books with which 
children come into contact. It is not impossible that some of the learning 
which results from experiences gained through moving pictures and radio 
programs may exercise an influence in the same direction. Wide use of 
the automobile has greatly extended the range of experience for many 
children, few of whom formerly had much opportunity to travel or to talk 
with persons who had been outside their own immediate locality. There 
have been other changes in the environment that have offered increasingly 
favorable experiences to children in recent years. Greater freedom from 
strict domination in the home may be among the varied factors that have 
exercised an influence toward more facile verbal expression. Malnutri- 
tion has been reduced to the point where this change has possibly had 
e effect. Better health and less frequent sensory defects may be 

ΠΟΤ ag examples of improving conditions. In short, children of the 
ἘΞ recent period have probably grown up under more favorable circum- 
per both in school and out of school, than did their forerunners who 
ΕΤΗ life only a few decades earlier. 
Baie το may be some psychologists who are reluctant to give much 

Dis the class of influences that have just been discussed. The best 
wee e, however, indicates that the tests of intelligence which are in 
evig περι measure qualities that are greatly affected by educational 
Cone ity. Gordon, in his well-known research on the intelligence of 
ο ος children, found this to.be the case for scores on the first 
canal- i revision of the Binet scales almost a quarter of a century ago 
δε σε that time a long list of studies furnished extensive support 
(18). 8 eneral principle established by Gordon’s observations. A recent 
HO bee of such a Study is to be seen in the work of Wheeler (56, 57), who 
examp elligence tests in an isolated mountain area in East Tennessee 
year interval, during which the local schools were much 


66 ENROLLMENT INCREASES AND MENTAL LEVEL 


improved, and found that the average intelligence quotient had increased 
by about 10. This increase is attributed wholly to improved environmen- 
tal conditions rather than to any changes of a selective nature. In the 
light of the accumulated evidence on this question, Stoddard recently 
wrote, ‘The concept of intelligence and of intelligence testing simply re- 
fers to delivered products whose development and utilization within the 


at all ages from the first year upward, there will be a radical revision 
in the norms and standards for mental tests,” (p. 392). Have the homes 
and schools of this country made some progress in this direction during 
the past twenty or twenty-five years? The two foregoing. chapters con- 
tain evidence that favors an affirmative conclusion. The tests through 
which the data that have been presented were obtained are among those 


commonly accepted as measuring important aspects of academic ability. 
This is the quality with which this study has been concerned. It is a 


level of this ability, as measured by mental tests, among pupils enter- 
ing the high schools. Instead, there is some evidence that contemporary 
pupils outrank their predecessors in this quality. In the light of what is 


ity to a level as high 


the extension of secondary education to almost all y 
to encounter a serious obstacle in the form of limit 
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among members of this larger clientele. The findings of this investiga- 
tion are entirely clear in their implications with respect to one point. 
They offer no support whatever for the proposal that the educational 
clock be turned back to exclude from high school any of the youth who 
are now attending. Instead, they may be considered as evidence that a 
program leading in the opposite direction is wholly feasible, in so far as 
the program depends upon the measured mental ability of modern youth. 
Almost half of the young people in this country either fail to enter high 
school, or if they do enter, withdraw prior to graduation. Many of these 
are fully as well equipped to benefit from additional education as is the 
average pupil now in our high schools. Proposals for extending high- 

' school facilities after the war, so that they will be readily available to 
all youth, may not be criticized on the ground that most youth are “not 
high school material.” With further improvements in the effectiveness 
of education at the elementary level, the proportion of high-school ma- 
terial may very well increase until it includes all youth except the ex- 
tremely small proportion of persons (probably between 2 and 5 per cent) 
who can be properly termed defective and who, because of their defects, 
require provisions that can be made best in special schools. If we are 
to have restrictions on high-school attendance, some other argument for 
such restrictions will need to be found, for it is reasonably certain that 
almost all youth have such potentialities for learning that pre-high-school 
experiences based on the best available knowledge of education and child 
development will bring them to secondary-school age fully ready to pro- 
ceed through several years of suitable further schooling with results that 
can be beneficial to both the individual and the community. 

This is not to say that all youth are equal in ability. From what has 
been learned on this question, it is known that important individual differ- 
ences exist—differences so great that thus far few high schools have pro- 
vided adequately for them. But in the light of the findings that have been 
set forth here, it seems most probable that increasing enrollments have 


not been accompanied by a greater range in individual differences among 
pupils with respect to mental ability. Instead of greater heterogeneity in 
d differences in some of the recent 


this respect, the range of measure 

groups for which data have been examined here is actually smaller than 
the range which was observed in earlier groups. But it is at the same 
time possible, and indeed highly probable, that the range of differences 
in other important qualities not measured in this study increased as en- 
rollment grew. There are good reasons for believing that pupils have in 
recent years come into high school from a greater variety of home con- 
ditions ‘and with more varied cultural backgrounds than was the case 
twenty or more years ago. Most important of all, they vary more than 
any previous generation of pupils in their interests, their aspirations, and 
their personal values. The fact that the great gains in high-school en- 
rollment came at times when youth found it most difficult to obtain em- 
ployment supports this view. Just at present this negative relationship 
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between enrollment and opportunity to engage in other activities is mani- 
festing itself, as some youth choose to work instead of continuing in high 
school. To put it most bluntly, some youth will come into the existing 
high school only when there is nothing else to do. The youth who make 
this choice are not as a group deficient in mental ability; among them 
there are many who are intelligent, aggressive, and eager to participate 


decades. Temporarily, while there is a choice, some of them prefer to 
remain out of school to work, and others join the Navy before they reach 
draft age. As soon as demobilization takes away these choices, high 


youth—including youth of the kind who are willing to come into traditional 


high schools only when there is no opportunity for them to do anything 
else. r| H 


courses, but many postwar youth will reject what the high schools have 
to offer unless their offering includes opportunities for othe 
experience. Realistic study of the pressing, 
lems faced by young people, no matter how Slight the interest of these 
young people in academic questions, will be imperative. The necessity 
of vocational training in new fields is receiving recognition. Beyond 


time activities in greater variety than have previously been available 
will be in demand. Finally, in order to help each individual member of 
this new and more heterogeneous group to utilize th 
School without great waste, there must be much more thoro 
ance than the high school now provides. If the high school is to serve 
pupils who come to it with interests of every Sort, it must really study 
each individual until those interests are understood, If, among the pupils 
who attend a school, the diversity of purposes is Ετεα!, the schoo] will 
find its efforts to a large extent futile until these diverse purposes are 
taken into account. If attempts to extend and improve Opportunities for 
vocational preparation in the high school are to be very effective, the 
School must offer its pupils better help in choosing their Occupations, If 


the high school is to accept youth with more varied backgrounds, it must 
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prepare to offer more highly individualized educational programs suited 
to those backgrounds. In short, as the clientele of the high school is ex- 
panded to include a group of youth with more heterogeneous interests and 
purposes, secondary education must go beyond the mere provision of 
greater variety in its program and give enough attention to the individual 
to assure that wise choices will be made by every pupil who comes into 
the school which furnishes this variety of educational experiences. 
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SUMMARY 


the total age group from which their pupils come; they have now taken in 
almost three-fourths of all youth between the ages of fourteen and eight- 


ability, but that this Superiority was far less t 
Thus, indiscriminate expansion of enrollment would have tended to bring 


ability. Even though these measuring instruments fall s 
they measure a quality upon which the schools customarily place a high 
value. It is in terms of this quality, referred to in the foregoing pages 
as measured mental ability, that the comparisons which have been pre- 
sented here were made. 

Data of two types have been used for comparing the measured mental 
ability of groups of pupils attending high schools at different periods. The 
first of these, collected from published Sources, shows that the average 
intelligence quotients reported on various occasions between 1916 and 
1942 have not declined during that period. Instead, there is Some eyj- 
dence indicating a slight upward trend. The Second type of data was ob- 
tained through repeating an intelligence test in certain high Schools where 


hort of perfection, 
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it had been given several years earlier. The results are consistent with 
those shown by comparisons based upon the first type of data, in that they 
likewise reveal no loss in the average level of measured mental ability 
as enrollments increased. In each case in which a change in the meas- 
ured mental ability of high-school pupils has been found through direct 
comparisons, this change has been upward rather than downward. These 
gains have been accompanied by constant or decreasing variability in all 
of those cases in which the data permitted comparisons on this point. 
Thus the extensive data that can be used to make direct comparisons be- 
tween earlier and later pupils lend no support to the common view that 
increased enrollments have brought into the high schools pupils of in- 
ferior academic ability. 

There is relatively good evidence indicating that selection has favored 
to some extent the retention of mentally superior students and that as 
enrollments multiplied this selection became somewhat less favorable. 
From the findings of this study, it would appear that the effects of less 
favorable selection among more recent high-school pupils with respect 
to measured mental ability have been fully overcome by compensating 
factors. It is suggested that these factors include both (a) more effec- 
tive education, particularly in the elementary schools, and (b) more fà- 
vorable out-of-school environment. An unknown portion of the apparent 
gains may be due to increasing “test-wiseness,’’ as this factor has prob- 
ably operated in some cases. 

It may be inferred that further increases in high-school enrollments 
are thoroughly feasible, so far as any limitations growing out of the po- 
tential academic ability of youth now being eliminated from school are 
concerned. Such an extension of secondary education can probably be 
carried to the point at which all youth except a very small group of de- 
fectives are attending secondary school. In the light of what is known 
regarding individual differences in the interests, purposes, and aspira- 
tions of young people, it appears that the effective extension of secondary 
Ons on to all youth will require (a) sweeping curricular changes, with 
a much greater variety of activity than the secondary schools now afford, 
f guidance which will enable each pupil to choose ap- 


and (b) a program 0) 
propriately from the varied educational resources which the new second- 


ary school will make available. 
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